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ABSTRACT 


Physical, chemical and biological oceanographic observations are made from 
the weathership at Ocean Weather Station Papa, and between Esquimalt and 
Station Papa, on a routine continuing basis. Physical oceanography data only 
are shown, including surface observations and profiles obtained with bottle 
casts and conductivity—temperature-pressure instruments. 
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INTRODUCTION 


e Canadian operation of Ocean Weather Station P (Latitude 50°00'N, Longitude 
145 00'W) was inaugurated in December, 1950. The station is occupied primarily 
to make meteorological observations of the surface and upper air and to provide 
an air-sea rescue service. The station is manned by two vessels operated by 
the Marine Services Branch of the Ministry of Transport. They are the CCGS 
Vancouver and the CCGS Quadra. Each ship remains on station for a period of 
six weeks, and is then relieved by the alternate ship, thus maintaining a 
continuous watch. 


Bathythermograph observations have been made at Station P since July 1952. 
A program of more extensive oceanographic observations commenced in August 
1956. This was extended in April 1959, by the addition of a series of oceano- 
graphic stations along the route to and from station P and Swiftsure Bank. 
These stations are known as Line P stations. The number of stations on Line P 
has been increased twice and now consists of twelve stations (Fig. 1). Bathy- 
thermograph observations and surface salinity sample collections, in addition 
to being made on Line Pp oceanographic stations, are also made at odd meridians 
at 40), 1:e..139,405W, 141,40! Woe etc, These:.stationss ane knowmas Line. P. BT 
stations. Data observed prior to 1968 have been indexed by Collins et al (1969). 


The present record includes hydrographic, continuously sampled STP and 
surface salinity and temperature data collected from the CCGS Quadra during 
the period 29 July to 14 September 1977. 


All physical oceanographic data have been stored by the Canadian Oceano- 
graphic Data Centre (CODC), 615 Booth Street, Ottawa, Ontario, Canada. Requests 
for these data should be directed to CODC. 


Biological and productivity data are published in the Manuscript Report 
series of the Fisheries Research Board of Canada (FRB), Pacific Biological 
Station, Nanaimo, British Columbia, Canada. Requests for these data should 
be directed to FRB. 


Marine geochemical data are for the Ocean Chemistry Group, Ocean and 
Aquatic Sciences, Environment Canada, Institute of Ocean Sciences, P.O. Box 
6000, Sidney, British Columbia, Canada, V8L 4B2. 


PROGRAM OF OBSERVATION FROM CCGS QUADRA, 29 JULY - 14 SEPTEMBER 1977 (P-77-6) 


(CODC Ref. No. 15-/77-006) 


Oceanographic observations were made by Mr. T. Juhasz of Seakem Oceano- 
graphy Ltd., Victoria, B.C. STD, XBT and CSP work was completed by the Mixed 
Layer Experiment (MILE) group (Offshore Oceanography personnel). Extra 
sampling and STD's done for MILE are not included in this report. 


En Route to Station P 


Line P Stations 1 to 12 were occupied and an STD profile made to near 
bottom or 1425 metres. Duplicate STD profiles were made at Stations 1 and 12. 
An additional STD profile was made for MILE at Station E101. Hydrocasts were 
cancelled due to an inoperable hydrowinch. . 

Samples for nitrate, nutrients, alkalinity and total CO. were collected * 
at all whole stations from either a bucket or the seawater loop. Surface 
salinity samples were collected from both the seawater loop and a bucket at all 
whole stations and from the seawater loop at all half stations. Surface bucket 
temperature readings were taken at all whole stations. 


Surface tarball tows were made at Stations 2, 6, 8, 10 and 12. 


The surface temperature recorder, thermosalinograph, PCO 
‘EDO. depth sounder were run continuously. 


system and 


2 
Mechanical BT's or XBT's were taken at all whole and half stations: 


On otatlonee 


The oceanographic program was carried out as follows: 


18) Profiles of salinity, temperature and oxygen were obtained from 3 hydro- 
graphic casts, 2 to 4200 metres and 1 to 1750. Extra profiles’ for 
salinity and temperature are included from chemical and biological hydro- 


casts. 

2) 37 STP profiles (11 to 300 metres and 26 to 1425 metres) were obtained. 

3) BT's or XBT's were taken every three hours to coincide with meteorological 
observations, encoded and transmitted according to the IGOSS format. 

4) Salinity samples were collected daily at 0000 hrs GMT from the seawater 
loop (or from a bucket when the loop was not operational). 

oe 142 STP profiles were obtained for MILE and are not included in this 
report. 


1) Nutrient and salinity samples were collected daily at 0000 hrs GMT from 
the seawater loop or bucket. Extra nutrient samples were taken every 
second day. Two profiles for nutrients to 500 m and one Prolite for 


tritium to 500 m were taken. One bucket sample was also collected for 
tritium. A 24 hour nutrient series was completed, with a sample taken 
every hour. 


210 ' 

3) a od) rainwater samples were collected. 

4) Air CO, samples were taken in quadruplicate at weekly intervals on Sundays, 
with duplicate samples taken on Thursdays. 

5) 6 surface tarball tows were completed. 

6) 3 seawater C-14 samples were taken from the seawater loop along with 3 
seawater C-13 and 6 air C-13 samples. 

7) PCO, carboys were filled every 3 days when the loop system was operational. 

8) 6 samples for hydrocarbons were obtained. 


Biological Observations: 


Samples were obtained as follows: 


1”) 27 - 150 metre vertical plankton hauls 
2 - 1200 metre vertical plankton hauls 
Secchi disc readings were taken at local noon each week 
2 groups of subsurface plankton hauls were taken on 3 consecutive nights 
at sunset. 


2) 2 profiles to 200 metres for each of plant pigment and nitrate were 
obtained, as well as 6 surface samples for pigments and 3 surface samples 
for nitrates. 


3) 2 profiles to 75 metres for chlorophyll a were obtained. 


On August 17, 1977 an emergency run was made in response to a call for 
help from the freighter "Primrose'’. All recorders were run continuously. 
Substations were established and STD's and salinity samples taken for MILE. 
The ship returned to Station P on August 19, 1977. 


On September 8, 1977 an emergency run was made to retrieve a marker buoy 
abandoned by the U.S. Hydrographic vessel "Oceanographer", involved in the 
MILE program. All recorders were run continuously. Substations were established 
and STD's and salinity samples taken for MILE. 


En Route from Station P 


Line P Stations 12 to 5 were occupied and an STD profile made to near 
bottom or 1425 metres. Stations 4 to 1 were cancelled due to rough weather. 
8 additional STD profiles were made between Station P and 12 (Stations PP-Ol to 
PP-O0O8 for MILE. Hydrocasts were cancelled due to lack of time. 


Samples for nitrate, nutrients, alkalinity and total CO, were collected 
at Station 12 to 5 from the seawater loop or a bucket. Surface salinity samples 
were collected at Stations 12 to 5 from both the seawater loop and a bucket. 
Surface salinity samples were also collected at Stations 11% to 8%, 6% and 5% 
from the seawater loop. Surface bucket temperature readings were taken at 
Stations a2:cto} 5% 


Surface tarball tows were taken at Stations 12, 10, 8 and 6. 


The EDO depth sounder was run continuously. The surface temperature 
recorder, thermosalinograph and PCO, system were run continuously until Station 
4, when they were shut down. 


Mechanical BT's or XBT's were taken at all whole and half stations. 


Observations for Other Agencies 


1) Marine mammal observations were made by the ship's officers for Mr. I. 
McAskie, Fisheries Research Board of Canada, Pacific Biological Station, 
Nanaimo, British Columbia, Canada. 


2) Bird observations were made by the ship's officers for Dr. M. Myres, 
University of Alberta, Calgary, Alberta, Canada and Mr. J. Guiguet, 
Curator of Birds and Mammals, Provincial Museum, Department of Provincial 
Secretary and Travel Industry, Victoria, British Columbia, Canada. 


3) Air CO, samples were taken weekly in duplicate for Scripps Institution of 
Oceanography, La Jolla, California, U.S.A. 


Data were processed for publication by Ms. M. Sainsbury of Seakem Oceano- 
praphy Ltd... Victoria. B.C. 


OBSERVATIONAL PROCEDURES 


Observations for salinity, oxygen and temperature from all hydrographic 
casts, including the surface, were obtained with Niskin water sample bottles 
equipped with either Richter and Wiese and/or Yoshino Keiki Co. reversing 
thermometers. Two protected thermometers were used on all bottles and one 
unprotected thermometer was used on each bottle at depths of 300 m or greater. 

F ; : oe O 
The accuracy of protected reversing thermometers is believed to be + 0.02 Gs 


The daily surface water temperatures were measured from a bucket sample 
using a deck thermometer of t 0.1°C accuracy. The daily surface salinity 
samples were obtained from the seawater loop. When the seawater loop was not 
operational these samples were obtained with a bucket, and are indicated with 
a’ bD in this data record. 


Salinity determinations were made aboard ship with either an Autolab 
Model 601 Mark III inductive salinometer or a Hytech Model 6220 lab salinometer. 
Accuracy using duplicate determinations is estimated to be + 0.003 “Joo. 


Depth determinations were made using the "depth difference" method des- 
cribed in the U.S.N. Hydrographic Office Publication No. 607 (1955). Depth 
estimates have an approximate accuracy of + 5 m for depths less than 1000 n, 
and $:.0:5%. of depth for depths greater than 1000 m. 


The dissolved oxygen analyses were done in the shipboard laboratory by a 
modified Winkler method (Carpenter, 1955). 


Line P engine intake continuous temperature on both ships were recorded 
by a Honeywell Electronik 15 Recorder. The temperature probe is at a depth of 


approximately 3 metres below the sea surface and the instrument accuracy is 
believed to be + 0.1°C. 


Each ship is equipped with a Plessey Model 6600-T thermosalinograph which 
is used, on Line P, for continuous recording of surface temperatures and 
salinities from the ship's seawater loop. The temperature probe is mounted at 
the seawater loop intake (approximately 3 metres below the surface) and the 
salinity probe and recorder are situated in the dry lab. The accuracy of this 
instrument is believed to be + 0.1°C for temperature and + 0.1 -/oo for salinity. 


STP profiles were taken with a Guildline Model 8700 STP system. 


COMPUTATIONS 


All hydrographic data were processed with the aid of an IBM 370 computer 
and a UNIVAC 1100 computer. Reversing thermometer temperature corrections, 
thermometric depth calculations and accepted depth from the "depth difference" 
method were computed. Extraneous thermometric depths caused by thermometer 
malfunctions were automatically edited and replaced. A Calcomp 565 Offline 
Plotter was used to plot temperature-salinity and temperature-oxygen diagrams, 
as well as plots of temperature, salinity and dissolved oxygen vs logo depth. 
These plots were used to check the data for errors. 


Missing hydrographic data were obtained using a weighted parabolas inter- 
polation method (Reiniger and Ross, 1968). These data are indicated with an 
asterisk in this data record. 


Data values which we suspect but which we have included in this data re- 
cord are indicated with a plus. These data have been removed from punch card 
and magnetic tape records. 


Analog records from the salinity-—temperature-pressure instrument have been 
machine digitized, then replotted using the Calcomp plotter. 


Digitization was continued until original and computer plotted traces were 
coincident. Temperature and salinity values were listed at standard pressure; 
integrals (depths, geopotential anomaly, and potential energy anomaly) were 
computed from the entire array of digitized data. 


The headings for the data listings are explained as follows: 


PRESS is pressure (decibars) 

TEMP is temperature (degrees Celsius) 

SAL is salinity (parts per thousand) 

DEPTH is reported in metres 

SIGMA-T is specific gravity anomaly 

SVA is specific volume anomaly 

THETA is potential temperature (degrees Celsius) 
SVA (THETA) is potential specific volume anomaly 

DELTA D is geopotential anomaly (J/kg) 9 
POT EN is potential energy in units of 10 ergs/cm 
OXY is the concentration of dissolved oxygen expressed in milli- 


litresaper ,litre 
SOUND is the velocity of sound in m/sec 
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168 
169 
170 
171 
142 
br 
174 
te 
176 
Lit 
178 
179 
180 
181 
182 


POSITIONS 


geilncibigeMaxieiscl aaa iso)/W gol anol oii ao, 


go! irolino: ene tncimine pe sel ischtschinonisol nchanciiach inelnoh ina) dae Mac inojMmok nel tae hlne)| sac) inc) 


Boy une, 


DATE 
(4) 


01/09/77 
01/09/77 
01/09/77 
01/09/77 
01/09/77 
02/09/77 
02/09/77 
02/09/77 
20/09/77 
02/09/77 
02/09/77 
02/09/77 
02/09/77 
03/09/77 
03/09/77 
03/09/77 
03/09/77 
03/09/77 
03/09/77 
03/09/77 
03/09/77 
03/09/77 
03/09/77 
03/09/77 
04/09/77 
04/09/77 
04/09/77 
04/09/77 
04/09/77 
04/09/77 
04/09/77 
05/09/77 
05/09/77 
05/09/77 
05/09/77 
05/09/77 
05/09/77 
05/09/77 
06/09/77 
06/09/77 
06/09/77 
06/09/77 
06/09/77 
06/09/77 
06/09/77 
07/09/77 
07/09/77 
07/09/77 
07/09/77 
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TIME STD |HYDROCASTS 


(4) (m) (m) COMMENTS 
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i STATION (4) (a) (m) (m) COMMENTS 


183 07/09/77 1719 300 
184 “i 07/09/77 2009 300 
185 NC 07/09/77 2152 300 
186 N7 08/09/77 0015 300 
187 N101 08/09/77 0306 1,420 
188 NW4 08/09/77 0534 300 
189 NW3 08/09/77 0754 300 
190 NPAP 08/09/77 0807 1,420 
191 NE3 08/09/77 121.9 7%41— 28300 
192 NE4 08/09/77 1418 300 
193 P 08/09/77 nly 1,420 
194 P 08/09/77 2028 300 
195 cil 09/09/77 0151 300 
196 E4 09/09/77 0351 300 
197 E101 09/09/77 0557 1,420 
198 S8 09/09/77 0841 300 
199 S7 09/09/77 1140 300 
200 W101 09/09/77 1409 1,420 
201 W4 09/09/77 1710 300 
202 W3 09/09/77 1916 300 
203 E3 09/09/77 2130 300 
204 P 09/09/77 2353 1,420 
205 P 10/09/77 0550 300 
206 P 10/09/77 0559 300 
207 P 10/09/77 1713 300 
208 P 10/09/77 2348 300 
209 P ray Oo/ 74 0319 300 
2101 PPO] 11/09/77 0504 300 
210111  PPO2 11/09/77 0636 300 
211 PPO3 11/09/77 0804 300 
Da: PPO4 11/09/77 0953 300 
ae PPOS 11/09/77 1126 300 
214 PP06 11/09/77 1349 300 
215 PPO7 11/09/77 1427 300 
216 PPO8 11/09/77 1553 300 
oie 142-40°w 12/09/77 2100 1,420 
218 140-40°W 12/09/77 0612 300 
219 138-40°W 12/09/77 1205 1,420 
220 136- -40°W 12/09/77 1830 300 
real eva a 13/09/77 0041 1,200 
22 132-40 W 13/09/77 0751 300 
a3 130-40°W 13/09/77 1,420 


224 128-40 W 13/09/77 300 
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OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NO. 77=" 6="19 
POSITION 50- +0 Ne 145- 
HYDROGRAPHIC CAST DATA 


OBSERVED DATA 


PRESS TEMP SAL DEPTH 


OF, 22002. . 020999 0 
24 10.85 32-606 24 
46 5e68 326796 48 


117 4.51 334256 116 
295 3-89 334939 291 
489 3°67 34.133 485 


DATE 
°O W 


SIGMA 
it 

24.927 
24.2963 
25-876 
202371 
26.977 
22150 


INTERPOLATED TO STANDAKD PRESSURE 


PKESS TEMP SAL DEPTH 
0 11.02 32-599 0 
10 10.89 32-604 10 
20 10.86 32-606 20 
30 9.24 32-665 30 
50 5-63 52-814 50 
w5 5.10 33-025 75 
100 OU 1 @ eyo iNT As' 99 
125 4.46 334306 124 
150 4.34 33-441 149 
17S 4.24 334556 174 
200 4.15 334655 199 
225 4.07 S330e742 223 
250 4.00 33-821 248 
500 3288 534948 298 
400 3-76 34-057 397 


SIGMA 
iT 

24.927 
24.954 
24.961 
25-278 
25-895 
262124 
262265 
26-416 
26-536 
26.637 
26-725 
26.803 
26-872 
20-985 
27.084 


23 


SPO TT 


SVA 


303-6 
300-7 
213-9 
16723 
111.3 

90.0 


SVA 


303.6 
30163 
300-8 
270.8 
212.0 
190.5 
1754 
163-2 
152-0 
142.6 
13464 
127.3 
120.9 
110.6 
101.9 


GMT 


THETA 


11.02 
10.85 
5.68 
4.50 
3287 
3264 


THETA 


11.02 
10.89 
10.86 
9-24 
5-63 
5-09 
4.71 
446 
4.33 
4.23 
4.13 
4.05 
3-98 
3-86 
3-73 


17.9 


SVA 
(THETA) 
303-6 
300.2 
21563 
166.2 
108-7 

91.9 


SVA 
(THETA) 
303-6 
301.61 
300-4 
270-2 
211-5 
189.8 
174.4 
162.0 
150.6 
140.9 
132.6 
125-2 
118.6 
107.9 

9&5 


STATION 


DELTA 
D 
00 
073 

1.34 
2-62 
5-00 
7-02 


DELTA 
8) 
U0 
30 
°60 
90 

1.38 
1.88 
20354 
2-76 
SOUS: 
3052 
3e&7 
4.19 
4.50 
5-U8 
6614 


POT e 
EN 
00 
202 
206 
e014 
e353 
°65 

1-06 

154 

2.09 

2/70 

3036 

4.07 

4.42 

6043 

10-21 


OxY SOUND 


1491. 
1491. 
1472. 
1469. 
1470. 
1472. 


OXY SOUND 


1491. 
1491. 
1491. 
1465. 
1472. 
1470. 
1469. 
1469. 
1469. 
14609. 
14609. 
1469. 
1469. 
1470. 
1471. 


DEPTH, METRES 


24 


OXYGEN, ML/ZL 
4.00 6.00 


0.00 2.00 8.00 10.00 
a SALINITY, 0/00 

S090 Sloop 32.50 S225) 34.50 fa ho pags 
TEMPERATURE, C 

1.00 vue 10.00 13.00 16.00 
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OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOs 77- o- 23 
POSITION SO0=). One §145= 
HYDKOGRAPHIC CAST DATA 


OBSERVED DATA 


PRESS TEMP SAL DEPTH 
0 11.04 32-534 0 
TOP Gl eS 2015935 10 
2 ONO e «59.2 2a 
Syl 9.50 32637 oil 
52 De 19 MIO e765 52 
ae 4.87 320823 77 
104 4.68 33-013 103 
130 4.48 33-600 129 
156 HSS 350e7D2 155 
182 4.08 33-797 VS 
207 4.01 33-829 206 
209 3090 33-888 257 
510 3-83 33-919 308 
410 3.76 34-064 407 
508 Seol 34-162 504 
547 3054 34-196 542 
602 3e44 342228 597 


1043 2.76 542408 1033 
1542 2-28 34-521 1525 
1642 20618 34-544 1623 
7S2 2ell 34559 72 
1742 Ce lleeoteSoL 1722 


2D 


DATE 


e0 W 


SIGMA 
T 

24.873 
24.900 
24.924 
254214 
25.847 
25.990 
26.161 
26-647 
20-783 
26-845 
26.877 
206955 
26.967 
27.089 
27.182 
27.216 
27.251 
27.457 
27.588 
27.614 
27.632 
27.633 


iNTERPOLATED TO STAHDARD PRESSURE 


PRESS TEMP SAL VEPTH 
O 11.04 32+534 0 

10° 21.15 322593 10 

ZO wie U2 FT S2e592 20 

3U 9.65 352633 30 

50 60611 32-764 50 

TAs) HeIS 320619 15 
100 4.7U 32-990 a9 
125 eo 5050) 124 


150 4.36 336719 149 
WS 4.15 336785 174 


200 4.03 353+820 199 
225 S097 | S5e851 224 
250 5-92 335-879 248 
300 3e84 33-913 298 
400 3e77 34-051 397 
500 3e62 542155 496 
600 S044 346227 595 
700 Se25 342277 694 
600 3-09 34e321 793 
900 2-94 34-2360 892 
1000 2-81 34-394 990 


1200 2659 S4e44u 1188 
1500 Zed) $4.5135 1484 


SIGMA 
T 

24.873 
24.900 
24.922 
25.186 
25-797 
25.978 
26.2140 
26-565 
260-754 
262829 
26.868 
20.899 
26.926 
26-961 
27.078 
CUMS 
27-249 
27.308 
27-358 
272402 
27.441 
27.504 
27.578 


4/ 8/77 


SVA 


308.7 
306.4 
304 4 
27629 
21647 
203-2 
187.2 
141-4 
128-6 
122.9 
120.0 
114.9 
MES) 
101.5 
9304 
90-4 
8764 
697 
586 
5602 
54e7 
546 


SVA 


308.7 
30664 
304.5 
279.5 
22164 
204.23 
189-62 
14961 
1351.4 
12464 
120.8 
11861 
NIST 
112.8 
102-5 
94.0 
8765 
8225 
7801 
74.23 
71.0 
657 
594 


GMT 18.0 
THETA SVA 
(THETA) 
11.04 308.7 
Leo S062 
11.01 303.9 
9-50 276-3 
5e79 21661 
4.86 20265 
4.67 180-2 
G47 14061 
Cece | GET Gal 
RoGre sess 3 
4.00 118.2 
3°88 112.6 
3-81 109.6 
Ser5 98-0 
2) lows 8961 
3.50 85-9 
3-40 B25 
2-69 62-8 
2-18 50-2 
2.07 47.6 
1.99 4509 
1.99 45-8 
THETA SVA 
(THETA) 
11.04 308.7 
Lieto sO0b6ee 
11.02 304.1 
9.65 278-9 
6611 220-8 
4.94 203-6 
4.70 188642 
4.50 147.9 
maces) YARIS 
4.13 12268 
4.02 119.0 
Byes) alslisyasl 
3-90 115.5 
3e82 110-2 
3-74 99.0 
3-59 89-8 
3-40 8206 
3-21 T7701 
3-03 Was 
2-88 68-1 
2.74 6463 
2051 5603 
2e2l 51.1 


STATION 


UEITA 
D 
00 
Get 
265 
094 
1-46 
1.98 
2049 
2-92 
Biecir 
3259 
3290 
450 
5.09 
6615 
oral 
7-46 
7295 
11.38 
14.55 
ES orl 
15-03 
15.68 


DELTA 
) 
00 
°Sl1 
ool 
091 

1.41 
1.93 
2042 
2085 
319 
3050 
3-61 
4.11 
440 
4.97 
6-U5 
7eU3 
7293 
8.78 
9ed9 

19.35 

11.07 

12644 

14.31 


Pp 


POT. 
EN 
©00 
e02 
007 
01S 
037 
e771 
1-18 
1.69 
2-20 
2077 
BORA 
4.81 
6-50 
10.41 
14-87 
16.76 
19-65 
4809 
89.78 
99.04 
107-64 
108-62 


POT. 
EN 
000 
02 
°06 
014 
0 34 
e67 

1.11 

1.00 

2007 

200 

3-19 

VO e he) 

4.54 

6.14 

9.98 

14.47 
1954 
ASIOING: 
51029 
57290 
44.935 
600-20 
6593 


OXY 


6.71 
6274 
6.76 
6.90 
7218 
OD) 
6-49 
4.26 
3e41 
282 
ene 


SOUND 


1491. 
1492, 
1491. 
1486. 
1472. 
1469. 
1469. 
1469. 
1469. 
1469. 
1469. 
1469. 
1470. 
1471. 
1472.6 
1473. 
1473. 
1478. 
1464, 
1485. 
1487. 
1487. 


SOUND 


1491. 
1492. 
1491. 
1487. 
14735. 
1469. 
1469. 
14609. 
1469. 
1469. 
1469. 
1469. 
1469. 
1470. 
1471. 
1472. 
We Sie 
1474. 
1475. 
1476. 
ET Ar 
140. 
1464. 


DEPTH, METRES 


X1000 X100 
uu -E- w Mw on ence goo wn -& qs 
| 
| 
| dex<t- 
ee eee 


26 


OX TOEN, SME 
4.00 6.00 


0.00 2.00 B. 00 10.00 
bleed 
+ SESE Noll ager ee7 
30.50 31.50 32.50 33.50 34.50 3550) 
A TEMPERA TUR EseC 
1.00 4.00 7.00 10.00 13.00 16.00 
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UFFSHORE OCEANOGRAPHY GROUP 
77- 6- 24 


REFERENCE WO-6 
POSITION 
HYLKOGRAPHIC CAST DATA 


OBSERVED DATA 


PRESS 


TEMP 


11.09 
10.58 
6-05 
4.54 
Peo hke) 
3204 


INTL RPOLATLD 


PRESS 


TEMP 


11.09 
10.71 
10.61 
9.21 
6.03 
5-34 
4.85 
4.51 
4.37 
4.20 
4.16 
4.07 
3.99 
3-85 
Sie SD 
3004 


SUI 


SAL 


32534 
52-612 
32e776 
33384 
53-919 
342162 


«0 Ne 


145- 


DATE 
©O W 


SIGMA 
T 

24.865 
25-014 
25-815 
26-469 
20-965 
27.179 


TO STAWDAKD PRESSURE 


SAL 


$2534 
52-592 
32-608 
522662 
$2766 
33-063 
33-200 
33-4U9 
CKO Sy IG) 
532604 
33-662 
Dole! 
33-812 
33-919 
542055 
34.2161 


LEPTH 


0 
10 
20 
30 
50 
ifs 
99 
124 
149 
174 
199 
Japes) 
248 
298 
397 
496 


SIGMA 
T 
24.865 
24.976 
25-006 
FAO (RE: 
25-826 
26-126 
26.338 
26-492 
26.591 
26-674 
26-746 
20.810 
29-866 
26-965 
27.085 
27.178 


27 


4/ 8/77 


SVA 


309-6 
29508 
ANNO Tf 
15861 
11264 

937 


SVA 


30966 
29961 
29665 
270-6 
21867 
190.4 
170-5 
15989 
146.8 
13961 
Uae 
12566 
121-4 
112.4 
101-8 

935-7 


GMT 


THETA 


11.09 
10.58 
6-05 
4.53 
3-83 
3-60 


THETA 


11.09 
HOa72 
10.61 
9.21 
6.02 
5.33 
4.84 
4.50 
4.36 
4.24 
4.14 
4.05 
3.97 
3.83 
370 
3.61 


19.0 


SVA 


(THETA) 


30926 
295635 
21961 
156-9 
109.8 

89.4 


SVA 


(THETA) 


309-6 
298.9 
29601 
270.0 
21861 
189.5 
169.4 
154.7 
145.4 
1 S%geiS 
130.6 
124.0 
119-2 
109.6 
9Be4 
8925 


STATION 


VELTA 
5) 
00 
fe 

1.356 
2066 
5.U4 
7-Uu9 


DELTA 
v 
-U0 
30 
-60 
0t9 

1-38 
1.59 
2254 
ee 
Sele 
348 
32 
4.14 
4.45 
5.04 
6el1l 
7.U8 


P 


POT. 
EN 
00 
09 
°32 

1-42 

6236 

14.71 


POT. 
EN 
00 
e02 
06 
13 
She) 
°66 

1.06 

1.52 

2005 

264 

3029 

3099 

4.74 

6238 

10.19 
14.66 


OxY 


6.71 
6.75 
7218 
SAS! 
1.70 

82 


OXY 


6.71 
6.74 
6.74 
6-88 
Uh 5) 
6.26 
5.63 
9.07 
4.37 
3.78 
3.26 
2.81 
2.41 
1.70 
1.21 

BS 


SOUND 


1491. 
1490. 
1473. 
1469. 
1470. 
1472. 


SOUND 


1491. 
1490. 
149U. 
1485. 
1473. 
1471. 
1470. 
1469. 
1469. 
1469. 
1469. 
1469. 
1469. 
1470. 
1471. 
1472. 


DEPTH, METRES 


x 0.00 
T 39.50 


L.00 


2,00 


Soedu 


4.00 


K 


28 
OXYGEN, MU/E 
4.00 6.00 
SALINITY: 8700 
32.50 S250) 


TEMPERATURE, C 
7.00 19.00, 


er eee = pee 


8.00 


34.50 


13.00 


10.00 


pepe ors i 


16.00 


UFFSHORE OCEANOGRAPHY GROUP 
REFERENCE Ose 77- 6= 32 
POSITION 20m. COM Ee= 
HYDROGRAPHIC CAST DATA 
OBSERVED DATA 


PRESS TEMP SAL DEPTH 


0 11.22 S2+606 0 
ey Glkecs, “Soer 599 a 
5S) Lie2l 32-6605 5 
l2@t dke 15, 320595 le 
e538 10/5 See624 25 
30 9681 520790 50 
65 4.75 32841 65 


DATE 
°O W 


INTERPOLATED TO STANWDAKD PRESSURE 


PRESS TEMP SAL DEPTH 
0 11.22 32-606 0 

10) Liwis S20596 10 

20 10.86 32-614 20 

350 9.49 32-668 30 

20 5e81 32+796 50 


SIGMA 
Tt 
24.897 
24.902 
24.968 
252240 
25-860 


29 


8/ 8/77 


SVA 


30664 
30765 
30605 
30601 
29764 
215-4 
200.5 


SVA 


306-4 
30602 
30001 
274+ 04 
21564 


GMT 


THETA 


11.22 
1 2 
11.21 
BIOL S 
10.73 
5-81 
4.75 


THETA 


11.22 
LAG NS: 
10.85 
9-48 
5-81 


19.5 


SVA 


(THETA) 


306-4 
307-5 
306-3 
305-9 
296-8 
214.8 
19969 


SVA 


(THETA) 


306 04 
306.0 
ANISM 
273-8 
214-8 


STATION 


JVELTA 
U 
«U0 
eU6 
mls 
037 
ehh. 

1-40 
iby fest 


DELTA 
U 

«U0 

ool 

61 

° 90 

1.40 


P 


POT. 
EW 
eU0 
00 
°00 
°02 
«10 
2 34 
°32 


POT. 
EN 
00 
02 
eV6 
e014 
0 34 


OxY sourid 


1492, 
1492, 
1492. 
1492. 
1490, 
1472. 
1466. 


OXY SOUND 


1492. 
1492. 
1491. 
1456. 
1472. 


DEPTH, METRES 


30 


x OXYGEN, MLZL 
0.00 2.00 4.00 6.00 8.00 10.00 
a SALINITY, O/00 
30.50 vo Syae= | Y S200 be fs image BH 34.50 35.590 
TEMPERATURE, C 
auf ae 4.00 7.00 10.00 13.00 16.00 
6 
q 
B 
? 
° 
© 
ok 
Y 
§ 
5 
7 
8 
? 
2 
b 
e4 
$< 
uy 
5 
3 i Ie oh aio 
8 
? 
ze 
=3 
>< 
5 ————_—__|__ 


OFFSHORE OCEANUGRAPHY GROUP 
REFERENCE NOe 77- o6- 35 
POSITION 50- «0 We 145- 
HYDROGRAPHIC CAST DATA 


OBSERVED DATA 


PRESS 


146 
NON 


TEMP 


11.21 
11.23 
ita beg We) 
11.10 
9.51 
4.93 
4.85 
4.47 
3299 


INTERPOLATED 


PKESS 


TEMP 


1ll.2l 
11.16 
11.11 
9.90 
7.03 
4.92 
4.82 
4.61 
4645 
4.18 


SAL 


320585 
32-582 
By OET/ 
52-588 
322667 
320829 
53-015 
33-767 
33-812 


DATE. 9/ 8/77. 


0 W 


SIGMA 
T 
24.8835 
24.877 
24.885 
24.905 
25% 251 
25-988 
266144 
26.780 
20-866 


TO STANDARD PRESSURE 


SAL 


322585 
S2e5Dl7 
322586 
32-663 
32¢ 764 
32-851 
53e07& 
332464 
BOT 
33-794 


LEPTH 


0 
10 
20 
30 
50 
ree) 
99 
124 
149 
174 


SIGMA 
ii 

24.8835 
24.885 
24.900 
252169 
25679 
26.007 
20.197 
26-541 
26.788 
26.632 


31 


SVA 


307-8 
308-5 
307-8 
30602 
27505 
20564 
18628 
12809 
121-0 


SVA 


30766 
307-8 
30666 
28102 
232.8 
2016 
183-8 
151-4 
12842 
124el 


GMT 


THETA 


11.21 
11.23 
11.16 
11.10 
2) 5 ppl 
4.92 
4.84 
4.46 
3.983 


THETA 


11.21 
11.16 
11.11 
9.90 
7-03 
4.91 
4.81 
4.60 
4.42 
4.17 


1865 


SVA 
(THETA) 
307 6% 
30864 
307-5 
305-7 
2727 
20267 
187-6 
127-4 
M92 


SVA 
(THETA) 
307 6& 
307-5 
30661 
28065 
23261 
200-9 
182-8 
150.1 
12067 
122.5 


STATION 


JELTA 
(8) 
00 
°19 
e31 
074 
09S 

1-91 
2-59 
3016 
Jeol 


OELTA 
10) 
°U0 
e351 
Od 
091 
1.43 
1-96 
2645 
2037 
Bece2 
2) ere) 


p 


POT. 
EN 
e00 
001 
U2 
eU9 
elo 
065 

1-06 

2001 

Siok 


POT. 
EN 
e00 
202 
e06 
e014 
pee 
009 
{ele 
1-00 
2008 
20-61 


OXY 


OXY 


SOUND 


1492. 
1492. 
1492. 
1492 e 
1466. 
1469. 
1469.6 
1470. 
1468. 


SOUND 


1492. 
1492. 
1492. 
1488. 
1477. 
1409. 
14096 
1469. 
1469. 
1469. 


DEPTH, METRES 


32 


OXYGEN, ML/L 
4.00 6.00 


0.00 2.00 8.00 10.00 
ue SALINITY, O/O00 
30.50 31.50 32.50 33.50 34.50 35.50 
TEMPERATURE, C 
bp 00 7,00 10.00 13.00 16.00 
3 
7 
B 
Y 
2 
ae 
7s 
U 
5 
8 
7 
8 
3 
© 
© 
Se 


3 

n 

5 

; ee ee 16 eG 
B 

1 


33 


_OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 77- 6= 46 DATEL 37.8477 GMT 18.3 

POSITION 50- «0 Ne 145-. .0 W TATION P 
HYUROGRAPHIC CAST DATA 


ObSERVED DATA 


PRESS TEMP SAL VEPTH SIGMA SVA THETA SVA DELTA POT. OXY SOUND 
T (THETA) J EN 

O 11.59 42+627 evita he BB Sinn SO 2iieiB neldeio GS Gum OF U0 U0 1492, 

24 10.95 32-621 eM etedose “S0leS 0.95) 30067 °73 009 1491. 

49 eo) ee tO f)  23+800 eli ef 5°89 2176) 1.37 053 1472. 
118 4.60 334249 117 26.356 168.8 F259 N77 2067 1.41 1469. 
290 3284 53-896 294 20.948 114.0 3-82 111.4 Dien 6043 1470. 
495 3069 346121 491 27.141 9722 3.66 aia 7220 14.78 1472. 


INTERPOLATED TO STANDARD PRESSURE 


BReSS TEMP SAL DEPTH SIGMA SVA THETA SVA JELTA POT. OXY SOUND 
1 (THETA) D EN 

OM LT. 39) S2e62i7 Oy ekoisksie)  2rapisy “ilgeten  “Gia)y/ore U0 200 1492. 
10 > 11.06 S2e623 10 24.938 302.8 11.06 302.5 e351 02 1491. 
20 7 10597 YS2s621' 20 2ZH5955 850166 H0597 0161 eol °06 1491. 
30 9642 326068 30) £2oee2S1 27565 9-42 27267 90 014 1486. 
50 5-87 32-786 50 25-845 216.9 5°86 216-35 1.39 03S 1472. 
15 Se27 33-004 75 26-088 194-0 5-26 19361 1.90 206 1471. 
100 4.84 33-160 99 2646259 177.9 4.84 17669 Bol 1.07 1470. 
heats. 4.55 3535-291 124 26394 165-22 4.54 164.0 2.79 1.56 1469. 
150 4.40 334418 149 26.511 154.3 4.39 152.9 3-19 212 1469. 
VS eel Oo e526 174 26.610 14561 4.26 143.5 Soi, 2e74 1469. 
200 4.16 33-620 199 26.696 137-62 4.15 13564 3-92 3e42 1469. 
250 Boeke) SOTA 248 20-839 124.0 3-96 121.8 4e57 4.91 14609, 
500 3.84 33-902 298 20-953 113.6 3-82 111.0 5-16 6056 1470. 


4U00 Se75 34-028 397 27-061 10461 53e72 10U-6 6-25 10.43 1471. 


DEPTH, METRES 


X100 


SOO ym SE ww 


T 30.50 


X10 


—ooI3 Ul = cw 


X1000 


uw —- w 


L.00 


DO oe Ul 


Me mM 


ia] 


34 


OXTGEN, ML/E 
4.00 6.00 8.00 10.00 
SH set emo see 
32.50 33.50 


JL.9U 34.50 Saar) 


TEMPERATURES -G 
7.00 19.00, 13.00 16.00 


DN se Ol ia © PEt 


OFFSHORE OCEANUGRAPHY GROUP 


REFERENCE O- 
POSITION 


wk 


50—-= eV Ne 


6= 49 


145- 


HYOROGRAPHIC CAST DATA 


ObSERVED DATA 


PRESS TEMP 
G 1.95 

2 wtils55 

5 11.46 

13S” 111.48 

25 10.87 

50 5284 

Tis: 5.10 
INTERPOLATED 
PRESS TEMP 
0 11,555 

10. 11.47 

<0 11.09 
30 9.60 

50 5-84 
rs) 510 


SAL 


32-640 
320621 
520650 
32-626 
52e627 
32-785 
$2831 


vVEPTH 


DATE 14/ 8/77 


00 W 


SIGMA 
Uv 

24 6864 
24.849 
24.873 
24.866 
24.976 
25-848 
25.971 


TO STANDARD PRESSURE 


SAL 


32-640 
520627 
320627 
52+667 
520765 
32-831 


DEPTH 


0 
10 
20 
30 
50 
ThS) 


SIGMA 
Uh 

24.864 
24.868 
24.937 
252222 
252848 
29-971 


35 


SVA 


309-6 
311.1 
30809 
309-7 
29945 
216-6 
20561 


SVA 


309.6 
3095 
303-1 
27661 
216.6 
20561 


GMT 


THETA 


sho Wats ys} 
11.55 
11.46 
11.48 
10.87 
5°84 
5.09 


THETA 


155 
11.47 
11.08 
9.59 
5°84 
5-09 


18.3 


SVA 


(THETA) 


509-6 
311.0 
308-8 
30964 
29869 
210.0 
204.3 


SVA 
(THETA) 
309.6 
309.2 
302.6 
27565 
216.0 
204.3 


STATION 


VELTA 
8) 
eUU 
06 
°16 
40 
77 

1.41 
1.92 


P 


POT. 
EN 
00 


OXY 


OXY 


SOUND 


1493. 
1493. 
1493. 
1493. 
1491, 
1472. 
1470. 


SOUND 


1493, 
1493. 
1492. 
1486. 
1472. 
1470. 


DEPTH, METRES 


¥ 30.50 


2.00 


36 


OXYGEN, ML/L 
4.00 6.00 8.00 10.00 
SALINITY, 0/00 
31.50 32.50 33.50 34.50 i 


TEMPERATURE C 
7.00 10.00 13.00 16.00 


w= FR - & - §2 


OFFSHORE OCEANOGRAPHY oROUP 
REFERENCE WOe 77— 6= 52 
POSITION 50= -O0 Ne WeS5- 
HYOROGRAPHIC CAST DATA 


OBSERVEV DATA 


PRESS TEMP SAL VEPTH 
OF Liwo22 S2e6h9 0) 

6 11.64% 326629 6 

TOR Ie SAG 1h 10 

25 10.94% 532-609 Zo 

33 9e1& 326747 35 

73 4.73 52+864 fe 

o7, %eo4 320912 96 
146 He4G 33-829 145 
200 H#el5 350854 LI9 


DATE. 15/5 AZ fel 


°O W 


SIGMA 
T 
24.835 
24.839 
24.833 
24-949 
ao ehoy 
20-037 
26.085 
262828 
20.867 


IWTERPOLATED TU STAWDAWKD PRESSURE 


PRESS TEMP SAL Be TT 
(Bi DONC KSy aie Sate he) 0 
10 11.59 52-610 10 
NE ibis eyes) 20 
350 QeG8c. C2097, 30 
50 6649 392807 50 
ths) 4.72 32-868 ths) 
100 4#e05 520989 99 
yates) 4.54 55°¢484 124 
150 4e45 332829 149 
175 4.29 33-832 174 
200 4.15 334834 199 


SIGMA 
T 

24.835 
24.833 
24.920 
25.208 
CooL 
20.041 
26.147 
26.549 
26.832 
26.851 
20-867 


37 


GMT 


THETA 


11.62 
11.64 
11.59 
10.94 
918 
4.72 
4.63 
4.47 
4.14 


THETA 


11.62 
11.59 
11.10 
9.82 
6.89 
4.72 
4 62 
4.53 
444 
4.28 
4.14 


18.5 


SVA 
(THETA) 
31264 
312.U 
312-5 
50164 
263-2 
193.0 
1954 
122.9 
119.1 


SVA 
(THETA) 
31é04 
SMS) 
3042 
276-8 
22761 
197.6 
Aes 7S: 
149.4 
WAS) 
120.7 
119.1 


STATION 


VELTA 
0) 
U0 
e19 
von 
0/8 

1oul 
1.92 
2636 
4elo 
3283 


ETA 
v 
«UG 
co 
°62 
Ye 

1-42 
1.95 
2045 
Oeb7 
Dis 
3eb2 
3283 


p 


PUT. 
EN 
e00 
01 
eVe 
10 
017 
005 

1.06 

2-00 

4618 


POT. 
EN 
000 
U2 
eU6 
014 
0 34 
008 
1.12 
levol 

2208 

2259 

3218 


OXY SOUND 


1493. 
1493. 
1493. 
1491. 
1465. 
1468. 
1468. 
1476. 
1469. 


OXY SOUND 


1493. 
1493. 
1492, 
1457. 
1477. 
1466. 
1468. 
1469. 
147U. 
1469. 
1469. 


DEPTH, METRES 


X100 


Oo ign — cw 


X1000 


38 


OXTGEN, MMEZL 
2.00 4.00 6.00 
SALINITY, O/00 

Bewo0 3at00 34.50 
TENE ERATURE, &C 

7,00 10.00 13.00 


ai 0 


8.00 


10.00 


39.90 


16.00 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOs) 77— 6=— 68 
POSITION SY HON ees ICE 
HYDROGRAPHIC CAST DATA 


OBSERVED DATA 


PRESS TEMP SAL LEPTH 
GO Leds0 2-616 0 
10 12.40 32-613 10 
19 12.02 32-615 19 
CORP West 1 S52 5629 2g 
48 6076 32815 Ge 
ve 9009 32+866 72 
oT 4#e75 520963 96 
ie 1 4.44 5332209 120 
145 4e4e 356741 144 
170 4.25 334788 169 
194 4.12 534798 oS 
244 3-93 335-842 242 
29s S087) 3556915 29% 
S91 3e75 34-050 388 
490 3068 342134 486 
587 3e52 34.199 582 
Us 5e10 34-324 786 
995 2-80 346400 985 


1196 2059 346449 1184 
1499 2230 346517 1483 
2U07 LG Ss Sh Gehe)a' eye 
ZB 1.73 34-642 2482 
5026 1.61 54-664 2982 
3537 WSS wo seo 7 3481 
4045 1.54 34-648 ITT 
4147 1.53 354.669 4076 
4238 1.52 354-695 4165 
4248 1.53 34692 HV75 


DATE 20/7 8/77 


~O W 


SIGMA 
T 
24.668 
24.685 
24.758 
24.881 
PASO Te) 
252999 
262114 
200341 
26-765 
20.822 
26.842 
26.896 
26.960 
27-063 
Clie OS 
27.220 
27-359 
c7 e447 
27.504 
27.583 
UO eT) 
27-728 
276754 
ere? 
27.779 
27.780 
27.786 
PAT APT (Ee) 


IwTERPOLATED Tu STANDAKD PRESSURE 


PRESS TEMP SAL UEPTH 
OQ MASS soy ve ) 
10° 22040" S2e615 1G 
20) Lhe9s S200 1'7 20 
Sey at ils BY2o(exeye) 30 
50 606602 32¢81%8 50 
US 5205 326878 US 
100 4.70 33-001 99 
125 4o44 332309 124 
150 4.36 3346751 149 
Jy Ass 4.21 33-790 174 
200 4.10 93-804 199 
225 4.00 335-826 293 
250 veIa (SoeSSe2 248 
3U0 3-860 334924 298 
400 3074 342040 397 
500 3-606 342141 496 
600 3e49 342208 595 
700 3027 S4e27?2 694 
8u0 3009 3423527 Us 
900 20935 342366 892 
1000 2079 S4e401 991 


1200 2edY S4e45u 1188 
1500 eI! SNS ii7/ 1484 
2UU00 1.95 5426594 1976 
2500 - 1674 S54e641 2466 
5U00 1.02 542663 2956 
5500 1.54 34-676 3444 
4U00 1.54 34.687 39 33 
4100 i Urpeye mol. a Rolsts) 4$O31 
4200 1.52 34-693 4128 


SIGMA 
T 
24.668 
24.685 
24.771 
24.936 
25-776 
26.013 
20el149 
2oo4el1 
206777 
26-826 
262.848 
20-877 
20.905 
26.968 
All WUE 
27.160 
27.230 
Cee 
Ci wooe 
27.408 
27-6448 
27.505 
27.583 
27.672 
27.726 
BPO Tse) 
27.770 
27.778 
27.780 
27.783 


39 


SVA 


323-3 
32609 
32U el 
308.6 
225-6 
202.3 
191.6 
170-2 
130.3 
125.0 
123-4 
118-5 
112.9 
103.8 
9601 
90.3 
78-0 
70-4 
656 
58.9 
51-2 
46.9 
4563 
44.6 
45.3 
4563 
45-0 
454 


SVA 


32823 
32609 
318.9 
30364 
225-5 
201.0 
188-3 
162.7 
12962 
124.7 
ZG Te 
120-2 
117.8 
ikke 
103.0 
95-4 
B94 
8301 
alae 
USOT 
CONS) 
6505 
58-9 
SlieS 
47.0 
45.3 
44.6 
4502 
4523 
45-1 


GMT 19.65 
THETA SVA 
(THETA) 
2550 “ese 
12.640 326-67 
12.02 319.7 
11-41 307-9 
6-76 224.9 
5-08 201.6 
4.74 190.7 
4.43 16921 
Go4) 12569 
4.22 125-4 
4.11 121.6 
3-91 116-4 
Syoisisy To MGS' 
3-72 100.4 
3-65 969 
3.48 B54 
S05 UAE 
PAT fee 6506 
2.51 SBGec 
220 Ste 7 
1-81 41.9 
Vis55 5005 
1.39 Ore 
1.26 318 
1-21 3067 
1.19 3065 
Wel. 290% 
1.18 3Ue2 
THETA SVA 
(THETA) 
Vere O  S2aeS 
12.40 326-7 
11.95 31664 
Vets “302 av 
6-61 22266 
5-04 200.3 
4.69 187.24 
4e45 161-5 
Te Oi eal oli 
419 S23. 0 
4.08 120.9 
Bose ghia 
Sie JORIS} 
3°84 109.5 
3-72 99.6 
SGs) Sere 
3-45 4.5 
Gree 7707 
S05 Uehols 
2-87 G7 
2OTES) 65-6 
2-51 5661 
2.20 5U.6 
1.82 42.0 
1.56 306 
1.39 3508 
1.26 Ble 9 
1.21 30 08} 
1.20 30-6 
irerS 3U el 


STATIUN 


VELTA 
U 
00 
0353 
eo2 
094 

1.645 
1.96 
2.44 
20th 
324 
3256 
3&7 
4.46 
5-035 
60U9 
7208 
7298 
9.71 

11-20 

12.57 

14.45 

Wee 

19.73 

PRUs 

24256 

296ed4 

27.10 

ess 1h 

CU Ge) 


DELTA 
5) 

e VO 
Pye Re) 
e65 
97 
1-49 
aele 
emit 
2095 
Wot 
Dod 
3093 
4eZ4 
4.54 
Se ik 
6019 
Hee lacs 
ave) 
8.96 
9.76 
10.52 
11-c4 
12.00 
14.45 
17.21 
19.66 
21-95 
2'4e19 
20643 
26048 
27.34 


p 


POT. 
EWN 
00 
02 
e06 
014 
034 
°65 

1.07 

Peo 

2204 

2055 

reek 

4e45 
6eUl 

9.70 

14.213 
19.08 
3119 
44.75 
6005 
t5e46 
LSSe//S 
192.98 
259-Ue2 
335-60 
423-67 
442.90 
460052 
462652 


14.61 
19.7Y 
31-62 
58218 
45e135 
60-35 
05691 
135-06 
191.09 
ZO 96 Oo 
3c9 074 
415.31 
434.01 
453-16 


OXY 


6-58 
6.59 
6.63 
6.73 
7634 
1eo5 
0-93 
5.99 
3.66 
3.12 
2.86 
ary eh 
1.89 
1.18 

Shek: 


50 


255 
44 


2eOt 
Sows 
5-24 
Die) DL 
3634 


SOUND 


1496. 
1496. 
1495. 
1493. 
1476. 
1470, 
1469.6 
1463. 
1469. 
1469. 
1469. 
1469. 
1470. 
1471. 
1472. 
1473. 
1475. 
1477-6 
1460. 
1464. 
1491. 
1498. 
1506. 
1515. 
1524. 
1525. 
rSa7. 
P5273 


SOUND 


1496. 
1490.6 
1495. 
1492. 
1475. 
1470. 
1469. 
1468. 
1469. 
1469. 
1469, 
1469. 
1469. 
1470. 
1471. 
1472. 
1473. 
1474. 
1475. 
1476. 
1477. 
1460. 
1484. 
1491. 
1498. 
1506. 
1514. 
Moc o1e 
L526 
1526. 


DEPTH, METRES 


X100 


* 30.50 31.50 


X10 


X1000 


ww 


40 


OXYGEN, MLAb 
0.00 2.00 4.00 6.00 8.00 10.00 
SALINI TT; w07e2 

32.50 Saou 34.50 85.50 
TEMPERATURE, © sc 

7, 00 10.00 13.00 16.00 


1.00 


—<Mo jc ui 


no 


KOoOiIMlMG uo — w 


Mm 


jw 


Wee Pfam o.com. Bil 


—OOIMG WM -— 


fa 


in. oe 


OFFSHORE OCEANOGRAPHY GROUP 
T7= o- sl 


REFERENCE NO. 
POSITION 50- 
HYUROGRAPHIC CAST LATA 


ObSERVED DATA 


PRESS TEMP 


0 12.352 
24 10.60 
49 5.68 

120 4.49 
299 3.86 
500 Brotha 


INTERPOLATED 


PkKESS TEMP 


Oe oe 
20 7.04 
2u 10.70 
30 9.11 
50 5.66 
75 Sele 

100 4.73 
125 4.46 
150 4.354 
NS: 4.25 
200 4.14 
225 4.06 
250 3-98 
5U0 3-86 
400 3-78 
500 Sef2 


SAL 


52-606 
32-675 
52852 
33-138 
53-907 
S4Helle 


eU Ne 


145- 


DATE 24/ 8/77 


°0 W 


SIGMA 
T 

24.694 
25-060 
25-920 
264-280 
26-955 
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3033 
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33293 
33297 
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3436 
34243 
34.49 
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12 7-40-20W 
216 PGINTS TAKEN FROM ANALOs 


De PTH 


6) 


55 


DATE 
GMT 


SIGMA 
T 
23266 
232667 
23-91 
24e31 
E5el2 
25049 
vor mo iA 
26e15 
26027 
26041 
26052 
26001 
26268 
26078 
260292 
27292 
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27043 
ae al ee | 


BIS VST T 
7 04 


SVA 


424 e3 
42444 
4013 
36306 
28601 
253563 
21504 
189.7 
17802 
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1558 
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14161 
13161 
118e5 
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Ta 0D 
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1484.6 
1481. 
14806 
1439-2 
1481. 
1431. 
1481. 
1480. 
147%6 
1478. 
1477. 
1477. 
LAT Ss 
1478. 
148Ce 
1431. 
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OFFSHORE OCFANCGRAPHY GROUP 

REFERENCE NOs TT 6— 6 VANE Soe T7 TT STAT TONS 
POSITION 48—S524e0Ns 128-40-20W GMT 109 

RESULT S YOFS STP. CAST 188 PCINTS TAKEN FROM ANALOG TRACE 


PRESS  T=MP SAL DEPTH SIGMA SVA DELTA PUT. SJUND 
a D =N 

0 15603 1S2sA6 GQ 623,82 ©4953 ©0450 S60 “WopAs 
10 15.92 §324/18 10 23602 109M TOs41 0602 1504. 
20 14694 326/21 20 $23486 5406.0 ©0882 0.03 1504. 
30 igiS1 3Beys2 30 #84824 J360.9\, 1 atei O.ie Spo. 
SO (80853 3382546 50 24091 30609 1.83 Qs45 1490. 
75 8.35 (32658 75 $25335 26550 42969 0.90 1482. 
100 7e¢3 432280 99 25065 23602 3421 1,46 1 1479. 
125 6078 (33.126 124 226502 12042 18576 2003 1478. 
150 6070 33646 4149 €©26327 117801 4024 2675 14476. 
175 6465 933277 174 26652 115541 + 4465 2.43 14479. 
200 6040 33486 199 $26.63 1144.49 §5402 4645 1 447e. 
225 ell 33.89 224 (26069 (139%6  64)38 4,01 | 1478. 
250 5678 {33.90 Pasa 2eesrs 1¥s5s1 Sss72 ea@s 194775 
300 5021 33.91 298 #26581 1428¢1 v6lea TESS 11475. 
400 4.57 | 133699 397 26395 1216.0 7 740 11962 l4ara. 
500 4347) 3134508 WO6 §27206 119555. Sesqo 146e%S7 | 1474. 
600 8991 34017 595 “27.16 156.9 § 94711 2es62 114975. 


800 3259 34¢31 793 Ew a3 0 34 e5 l1<«di 35046 1477. 
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OFFSHORE OICEANSGRAPHY GROUP 

REFERENCE NOe 77= 6= ¢ DATE 3O7 47777 STATIUN 6 
POSITICN 497 2e0Ns 130=40-0W GMT 1723 

RESULTS GF STP CAST 198 POINTS TAKEN FROM ANALSG TRACE 


PRESS TEMP SAL CEPT H SIGMA SVA DELTA POT « SJUND 
T L iN 

0 14263 oe | C 24e16 37720 OeC 029 150364 
10 14260 32250 1 Be 24216 Sf.<43 0238 C202 150 3's 
20 13235 32049 20 24241 354e1 04.75 02.05 1499-6 
30 122644 32248 30 24257 338el1 1.09 Oele 1496. 
50 10.25 Jae o9 20 eos 29s et doa 7 3 C2042 143%6 
75 3.51 32264 reo 25237 26268 2042 Oe 86 1453.6 
100 io29 3227383 99 252066 23508 304 1.241 L147 36 
L25 6250 33220 124 26208 195e¢6 3e S58 2e03 1477. 
1S0 6055 33253 149 26035 1706 4.04 2007 14786 
175 He 34 350 72 174 26eS2 15465 4044 3034 14736 
200 6013 33284 ae 26205 14361 4231 4204 1477. 
2eo 9e 39 33287 224 26 20/06 1384 Selb 4280 1477. 
250 5e61 33-88 248 26074 134e5 ot ha) | me t3 14756 
300 S013 33489 2298 26231 1287 be 16 7048 14756 
400 4245 33095 397 26493 | le ge 7049 11357 1474. 
500 4207 34206 496 VM A be 10S. 3 Bede 16298 1474.6 
600 3e 84 34015 aie Je 27015 97 e9 9e53 22067 147 3 
800 3249 34430 793 ote 8328 lle. 34 SWE: 1477. 
1000 ge el 34e 39 $91 27240 7508 aS Me 30207 1479-6 


12C90 2289 34246 1188 27049 68e2 14.37 66021 i43l. 
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OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 77— 6= 8 DATE 317 7/77 STATION 7 
POSITION 49"10¢0N,s 132-40-0W GMT Qo? 

RESULTS OF STP CAST 209 POINTS TAKEN FROM ANALOG TRACE 


PRESS Te MP SAL DEPTH SIGMA SVA Dre LTA POT e S JUND 
T D = 

0 14.277 32029 0 23296 39569 0.0 0.90 15936 
10 14263 32228 10 2320298 39443 92040 0202 15036 
20 12.85 32231 20 24240 354e2 eT? 0-08 1497. 
30 11.96 32236 30 24057 338 03 lel2 O17 1494. 
50 Gell 32055 50 235621 27709 1.272 9241 14856 
13 8e21 32263 75 25 041 259 04 20 39 Ce 33 14326 
100 7256 32268 99 250654 24629 3202 1.240 1480.6 
125 6255 33217 124 262065 1S97e5 3259 2.04 1477. 
150 6243 33-60 149 26 042 164.0 4203 2006 1477. 
175 Sete 33482 174 26263 144.3 4041 3029 1477. 
200 5295 33285 199 26 068 140 03 4276 3097 1477. 
225 5e 75 33286 223 26071 L372 or ae oe | 472 14766 
250 52597 33287 248 26074 134.28 5245 5254 14766 
300 5e19 Sy Shy tsyis’ 298 26079 1301 6ell 7039 14756 
400 4051 33-296 397 26293 11762 7234 11.78 1474.6 
500 4.09 34205 496 27209 10668 3046 16290 1474. 
600 32 87 34-13 595 27¢14 9929 9e 49 222656 14756 
800 3532 34229 793 27029 8561 11.233 33 a ¢ 1477-e 
1000 3216 34e 39 991 27041 7502 12.93 50233 147%6 


1200 2082 34244 1186 27248 689 14.636 66244 1481. 
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OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
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RESULTS OF STP CAST 
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13.61 
12250 
11.37 
9253 
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72 O05 
6043 
6019 
6202 
5280 
Se 51 
5019 
4278 
4228 
4.01 
3e 81 
3048 
3205 
2270 


SAL 


32.33 
32039 
32234 
32046 
32251 
32e57f 
32076 
33215 
33045 
33473 
33285 
332 86 
33283 
33291 
34,00 
34207 
34216 
34232 
34041 
34245 


134-40 .20W 
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DEPTH 
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10 
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50 
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149 
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248 
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397 
496 
595 
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DATE 317 7/77 


GMT 


SIGMA 
T 
24022 
24023 
24246 
24076 
25e11 
25..8f 
25267 
26206 
26033 
26257 
26 269 
26274 
26079 
262¢36 
26299 
27207 
27016 
272032 
272043 
27250 


6 8 


SVA 


371 01 
370e5 
34902 
320 6 
28726 
262 04 
234e1 
19725 
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149.8 
1383 
134.23 
12965 
1236«2 
111-9 
10465 
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B226 

T2¢5 
6603 
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1.206 
1.607 
2035 
2097 
305) 
3698 
4638 
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5208 
5041 
6205 
7022 
8230 
9-30 
11.08 
12263 
14.203 
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4201 14766 
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7033 1474. 
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43.290 1478656 
64 e34 1480. 
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1200 
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12e13 
12.12 
12210 
11.210 
19.200 
Ve27 
6041 
5299 
5281 
Se 64 
5230 
4299 
4e77 
4047 
4014 
3290 
3270 
3228 
2293 
2263 


SAL 


32e52 
32252 
32692 
32254 
32258 
32263 
32.269 
32-86 
33634 
33273 
33-80 
33234 
33085. 
33239 
34.01 
34210 
34218 
34-231 
34240 
34245 


GROUP 


136-40.0W 
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496 
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990 
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DATE 3/97/77 


GMT 13¢7 


SIGMA 
T 
24266 
24267 
24067 
24-87 
25 2009 
25454 
25270 
25289 
26029 
26062 
26071 
26278 
26282 
26288 
27 201 
27211 
27219 
27434 
27043 
27250 


SVA 


32807 
3289 
32868 
31021 
289 04 
24604 
23165 
213067 
17602 
145e2 
1366 3 
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127-20 
l2le2 
101.1 
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14786 
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14736 
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14766 
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OFFSHORE OCEANGGRAPHY GROUP 

REFERENCE NOs» 77— 6= 11 Dei ole C7 IT STATION 10 
POSITION 49%34e0Ne 138-40-0W GMT 1968 

RESULTS OF STP CAST 200 POINTS TAKEN FROM ANALOG TRACE 


PRESS TEMP SAL DEPT H SIGMA SVA DELTA POT e SIUND 
Hf 8) EN 

0 11.49 veelte C 24078 317-24 0.0 09 14936 
10 11249 32253 10 24079 317el 0232 0-02 1493 
20 11247 32e 54 20 24280 31664 0 263 0 e906 14936 
30 10.58 32657 30 24098 299e2 02.95 Oel14 14906 
50 Jel4 32261 50 25025 273.6 1.52 0238 14856 
TS 6266 32265 75 25264 236-8 2014 0.77 14766 
100 5382 32269 99 25078 22309 2072 1628 1473-6 
125 Se 5C 33209 124 260213 19029 3224 123838 14736 
150 5047 336353 149 26048 157645 3e67 2049 14736 
175 Se 37 33071 174 26 064 1432 4204 3210 1474.6 
200 Se 24 33279 199 26e72 13601 4239 3277 14746 
220 3204 33283 223 26077 13163 4273 4649 14736 
250 4-83 33285 248 26281 1277 5 205 Se27? 1473.6 
300 4246 33.2389 298 26288 121e1 5067 7201 14726 
400 4014 333899 397 27.200 1107 6283 11.13 1473-6 
500 3e92 34209 496 27209 102e2 7289 16200 14736 
600 3269 34219 595 272290 $302 8287 21247 1474.6 
800 Je 34 34e 31 793 27233 Ble? 10 262 33-90 1476.6 
1000 2296 34239 990 27 043 73el 12216 48 «Ie 1478.6 


1200 2263 34245 1188 27250 6602 1355 63256 14806 
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OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


77= 6= 
49—=412¢0Noe 


RESULTS OF STP CAST 
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150 
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300 
400 
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800 
1000 
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TEMP 


llell 
11210 
10.76 
9-88 
7e 31 
6019 
Se 36 
Se2l 
5227 
Se 06 
4289 
4.61 
429 
4213 
3293 
3276 
3255 
3219 
2288 
2262 


SAL 


32e55 
32256 
32260 
32263 
32270 
32¢73 
32278 
33-19 
33463 
33478 
33.81 
332833 
33285 
33290 
34.02 
34e12 
34e21 
34232 
34-39 
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DATE 
GMT 


i? o7 ¢¢% 


204 


201 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0 
10 
20 
30 
50 
75 
99 

124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
990 
1188 


SIGMA 
T 
24287 
24 088 
24297 
25015 
25059 
25276 
25290 
26024 
26258 
26073 
26077 
26082 
26487 
26 092 
27204 
27014 
27022 
272358 
27 044 
27250 


SVA 


30867 
308 02 
300-0 
283065 
241 24 
22543 
211-9 
180e1 
148 20 
134.8 
1305 
12605 
121.8 
116.28 
106062 
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71.9 
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1243 
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1478-6 
1474. 
1471. 
1471. 
14736 
14726 
1472.6 
14726 
1471. 
1471e 
1472. 
1473-6 
1474.e 
14766 
14786 
1430-6 
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OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


T7= 6= 
49—-49e0N> 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
fie 
100 
125 
150 
175 
200 
225 
250 
300 
400 
500 
600 
800 
1000 
1200 


TEMP 


10.93 
10. 87 
1055 
8.278 
be 30 
5e 32 
4-86 
Se1l5S 
5049 
Se 26 
4287 
4259 
4631 
42909 
3295 
3277 
3e 60 
3-220 
20 88 
2263 


SAL 


32256 
322506 
32.260 
32268 
S2eTsd 
32077 
32289 
33437 
33-80 
336 83 
33283 
33383 
33283 
33290 
34202 
34e11 
34219 
34032 
34239 
34244 


r3 
142—40 .O0W 


rp 


DATE 
GMT 


L/ 877% 


BeS 


198 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


0 
10 
20 
30 
50 
75 
99 

124 
149 
174 
199 
2235 
248 
298 
3O7 
4956 
595 
793 
s$9Cc 
1188 


SIGMA 
a 
24291 
24 92 
25201 
25236 
25476 
25290 
26205 
260239 
26269 
26074 
26279 
26 282 
26285 
26 093 
27204 
2€7e1l3 
27e21 
27035 
27243 
27250 


SVA 


30520 
304 04 
29643 
26320 
224249 
2123 
198 e2 
16509 
138e1 
13362 
12922 
120.3 
123-5 
11662 
10609 

Gee7 
9105S 

7928 

726 7. 

6607 


DELTA 
D 
029 
Ce3l 
0261 
0288 
1 236 
1.91 
2242 
2288 
3025 
3059 
3e 92 
4e24 
Ge 55 
Sel5 
6027 
72390 
Be25S 
9296 
112647 
12286 


POT.» 
EN 
ome) 
0-02 
0206 
0013 
0233 
0267 
1.213 
1265 
2e17 
2e73 
32 36 
4205 
4231 
6250 
15219 

20 049 

32256 

462050 

622903 


STATION 12 


SOUND 


1491. 
1491. 
1490.6 
14836 
1474.6 
1471. 
14696 
1471. 
1474.6 
1473-6 
14726 
14716 
1471.6 
1471. 
14726 
14736 
1474. 
14766 
1478. 
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OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOc 
POSITION 50= 
RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
SO 
7S 
100 
125 
150 
175 
200 
225 
250 
300 
400 
500 
600 
800 
1000 
1200 


TE MP 


11.615 
11214 
112.02 
10. 30 
6 006 
5.14 
4075 
4.73 
4042 
4032 
4.09 
4-06 
4.00 
3. 84 
3280 
30 68 
3051 
3015 
Pe A2 
2058 


7T7= 6= 
O2ONos 


SAL 


32257 
See or 
32e¢57 
32262 
Sa2e7S 
3280 
32292 
3328650 
33-76 
33-79 
33-81 
33e85 
33287 
33292 
34214 
34221 
34233 
34241 
34245 


a 
145= 02e0W 


DEPTH 


0 
10 
20 
30 
50 
7S 
99 
124 
149 
174 
199 
223 
248 
298 
ST 
496 
595 
793 
990 
1188 
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DATE 


a a 


GMT 194 
192 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24-88 
24.88 
24 291 
25207 
25280 
252494 
26208 
26 262 
26078 
26082 
26 086 
26289 
26 291 
26097 
27207 
27216 
e7e23 
27236 
27246 
ae eres )) 


SVA 


307 9 
308e2 
30603 
29120 
Z22ere7 
20840 
19429 
144.1 
12920 
12620 
122e2 
11962 
117.23 
1123 
10364 
957 
896 
7802 
6929 
6505 


DELTA 
OD 
020 
0231 
0262 
0292 
1.241 
1 294 
2045 
2287 
3021 
3253 
30834 
4014 
4044 
521 
60 C8 
7 208 
8290 
Ged? 
11.214 
12249 


STATIUN P 


POT e 
EN 
0-90 
0202 
0-06 
0014 
0. 34 
0268 
1.13 
1.261 
2e03 
226i 
3220 
385 
4257 
62183 
9e99 

14295 

19.73 

31.538 

45204 

602423 


S OUND 


1491. 
1492.6 
1491. 
1489.6 
1473-6 
1470.6 
1469-6 
14706 
14696 
146596 
14696 
1469-6 
1469-6 
14706 
1471. 
1472.6 
1474. 
L477. 
148Ce. 


74 


TEMPERATURE, % 
ul 8 ee 


60 


ae 

mr 0210 

ull 

a 

or 

a 

w1 80 NEP. NOL 77 =e 

QW 
POMOUON Whe 0.5 & 

ch0 Mo.-8 DAY-3 GMT-18.6 

SAKINITT, O87 0G 


CFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
Eee 

100 
125 
150 
175 
200 
225 
250 
300 


TE MP 


11.206 
11.06 
11.03 
6¢ 76 
5066 
5e31 
4269 
456 
4235 
4212 
4.299 
3097 
3289 
32 88 


SAL 


32259 
ri Sa ie fae 
32259 
32275 
32276 
32-38 
332905 
33256 
33276 
33280 
33283 
334 84 
33-87 
3304 93 


T7= 6=2 20 
50= O2ONe 145= 0O20W 


120 POINTS TAKEN FROM ANALOG 


DEPTH 


0 
10 
20 
30 
50 
75 
99 

124 
149 
174 
199 
223 
248 
298 


75 


DATE 


Sy Aa aH AT Sef 


GMT 1806 


SIGMA 
T 
24291 
24292 
24292 
25071 
25285 
25 2099 
26019 
26261 
26079 
26484 
26 e087 
2623839 
26092 
26097 


SVA 


30409 
305-0 
305-0 
230 e2 
21665 
20365 
1844 
14429 
1282 
12322 
120.8 
119-20 
11l6e2 
112¢0 


DELTA 
D 
020 
Oe 31 
O61 
088 
te 32 
1284 
2e 33 
2074 
308 
3639 
369 
3299 
4ec9 
4286 


TRACE 


POT . 
EN 
0.0 
0292 
0206 
O's i 
06.31 
0264 
1.08 
1.54 
200 
2eo5 
3e1l 
3075 
4247 
6-07 


STATIUN P 


S UU ND 


1491. 
1491. 
1491. 
1476e 
14726 
1471. 
14696 
1456S. 
14696 
14690 
1465-6 
14696 
1 46Ge6 
14706 


DB 


PRESQURE., 


60 


ene) 


—> 
OO 
& 


C40 


3005 


32 
SAL INI 


TEMPERA 
L ©) 


ners NOS FF = 6 


50-00 N 


baS=0' 40 


MOs-S BATAL CHIS=EPs3 


W 


L 
be 


3 
¢ WF UU 


16 


39 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE NOe 
POSITION 


77= 6 
5O0= DeDNo 


RESULTS CF STP CAST 


PRESS 


.¢) 
10 
20 
30 
50 
7S 

100 
125 
150 
175 
200 
225 
250 
300 


TEMP 


112e¢13 
Lieil 
10262 
8209 
5260 
4082 
4256 
4250 
4235 
4e13 
3-98 
4.205 
32387 
3« 84 


SAL 


32-58 
32260 
32260 
32268 
32276 
32282 
33209 
338 Sti 
33275 
33279 
33282 
33286 
33687 
33293 


22 
14S5—= 0.0W 


DEPTH 


77 


DATE 


4/ 8/77 


GMT 1723 
124 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24289 
24291 
25200 
25047 
25 286 
26200 
26024 
262e62 
26079 
26 284 
26288 
26290 
26293 
26298 


SVA 


306¢8 
30507 
297 el 
25301 
21506 
20229 
180.3 
1439 
128-0 
120¢4 
11824 
11529 
111.25 


OFLUTA 
C 
O20 
0e31 
Oe61 
0289 
1.234 
1. 87 
235 
2e75 
3209 
3041 
3e71 
4e0l 
4230 
4087 


POT. 
EN 
0-0 
0.02 
02906 
0213 
032 
0265 
1208 
1254 
2-01 
Zeiss 
cre 
3.76 
447 
62 06 


STATICN P 


SQUND 


1491.6 
1491. 
1490.6 
1481. 
1471.6 
14696 
14686 
14696 
1465S. 
1465.6 
14686 
14696 
1469-6 
147Ce 


FEMRERA TORE . eC 
. 8 le 


GO 


aa} 
aes 
we 
fo 
a) 
g 
ee ACRGUINO gd, Gl t 
QW 
bO-0.0 N 145-0.0 W 
=e 0.-8 DAY-S GMT-17.3 
300," 35 35 3 35 
SALINITY, 0/00 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


50= 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
1. 

100 
125 
iso 
175 
200 
225 
250 
300 


TE MP 


Llle2l 
11214 
10.98 
8e26 
52074 
4.288 
4e Sik 
4.48 
4-32 
4017 
4299 
4205 
3298 
30 84 


SAL 


32252 
32052 
32254 
32266 
32e75 
32283 
33¢ 26 
33267 
33¢76 
33.280 
33482 
33686 
33289 
33494 


TTs6e 27 


Oe ONe 145—2 0-20W 


DEPTH 


0 
10 
20 
30 
50 
75 
99 
124 
149 
174 
199 
223 
248 
298 


79 


DATE 


S/eKesit 1 


GMT 1703 
99 POINTS TAKEN FROM ANALOG TRAC 


SIGMA 
T 
24283 
24284 
24-89 
25042 
25284 
26 e00 
26037 
26270 
26679 
26284 
26 087 
2629C 
26293 
26298 


SVA 


31206 
312e1 
30820 
257 0 
218-0 
20320 
16763 
136e1 
128 03 
12326 
A2le2 
118263 
11566 
110.8 


DELTA 
) 
0.90 
Oe 31 
0262 
0 e911 
1.37 
1639 
2037 
2075 
3208 
3270 
4200 
4029 
4036 


POT e 
tN 
020 
0202 
0206 
Oe2e14 
0232 
0.65 
1.03 
Fe5-1 
2049 
320383 
3272 
4243 
6 e092 


STATION P 


S DU ND 


1492.6 
1491. 
1491. 
1481. 
UAtes 
14696 
14686 
14696 
14696 
14696 
14596 
1469-6 
1469. 
147 Oe 


DB 


PRESSURE, 


GO 


120 


> 
OO 
© 


CUO 


300," 


ge 
SALINI 


TEMPERATURE, - Ic 
S 8 le 


fers INO. 8747 oe 


S0-0.0 N 145-0.0 W 


MO.-68 DAY-6 GMT-17.4 


G3 SY is 
VW. A0A00 


OFFSHORE OCEANQGGRAPHY GROUP 


REFERENCE NOs 
POSITION 


7l= 6= 
SO—= OceONo 


RESULGS! UFUISTP! CAST 


PRESS 


0 
10 
20 
30 
50 
a 

100 
125 
150 
175 
200 
225 
250 
300 


TEMP 


11.2387 
11.30 
11.17 
9204 
Se 53 
5015 
4253 
4253 
4243 
4.07 
4204 
3287 
3e 83 
3290 


SAL 


29 
145= 020W 


DEPTH 


124 
149 


174 


199 
223 
248 
298 


81 


DATE 


6S PS/ 77 


GMT 174% 
130 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24084 
24.86 
2424385 
252034 
25095 
26205 
26025 
26261 
26.78 
26 284 
26287 
26289 
26092 
26097 


SVA 


31167 
31002 
30801 

26504 
20608 
198601 
17865 
145-20 
12904 
123.3 
121.0 
11868 
1163 
11202 


DELTA 
D 
0.0 
Qe3l 
0.262 
Oe 91 
1.37 
1.87 
2035 
2075 
3209 
3041 
3071 
4.01 
4.30 
4.288 


POT e 
EN 
020 
0202 
0206 
Oe 14 
0232 
0264 
1eCo 
1253 
2200 
2ene 
3e11 
3e75d 
4247 
6007 


STATION P 


SJUND 


14926 
14926 
1492e 
1484.6 
1471le 
1470.6 
146864 
14696 
146G. 
1468. 
1469.6 
14686 
14696 
14706 


TEMPE REG.” 
Le 8 Le. 


ase 


60 


aa) 
mn eG 
LL 
(om 
s 
i 
W160 ABE AG dees tee 
oe 
5bO-0.0 N 145-0.0 W 
enn MO.-8 DAY-8 GMT-17.4 
300, 35 35 aif 35 
SALINITY, O/OO 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


50= 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
7 
100 
125 
150 
175 
200 
225 
250 
300 


TE MP 


11209 
11.08 
10294 
Be 61 
6010 
3218 
4289 
4264 
4249 
432 
4e14 
3295 
3286 
3e 87 


SAL 


32-61 
32260 
32262 
32278 
32286 
32.289 
33202 
33251 
33273 
3379 
33280 
33281 
33484 
33-90 


TT om Pi 


OcON, 145= O0eO0wW 


DEPTH 


0 
10 
20 
30 
50 
75 
99 

124 
149 
174 
199 
223 
248 
298 


83 


DATE 


B8/ 8/77 


GMT 1704 
120 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24 92 
24292 
24496 
252047 
25288 
26 eOl 
26e15 
26256 
26675 
26282 
26 284 
26287 
26290 
26095 


SVA 


30369 
304¢7 
30123 
253 00 
21461 
201.7 
188-7 
150.61 
131 8 
12620 
1235 
121.61 
11802 
11461 


DELTA 
) 
0.0 
030 
0-61 
0.38 
135 
1 87 
2e 36 
2el79 
3014 
3046 
3077 
4.08 
4638 
496 


POT » 
EN 

0.0 
0292 
0206 
0.13 
0.32 
0.65 
1.09 
1.528 
2007 
2260 
3219 
3235 
4.57 
6220 


STATIUN P 


S QJUND 


1491. 
1491le 
1491. 
1483.6 
14736 
147C. 
1470.6 
147Ce 
14706 
146096 
1469. 
14696 
145G9e 
14706 


DB 


PRESSURE, 


GO 


120 


> 
CO 
eS 


C40 


3005 


Sie 
SAL INI 


TEMPE rrr wities, 16 
ul 8 lec 


BoPs, ING. 4787 = a a 


NO-0.0 N 145-0.0 W 


M6..=8 ‘OAT=3 ‘GMT=-1772.8 


ake Su SS) 
TT WAG 


OFFSHORE OCEANTGRAPHY GROUP 


REFERENCE NOGe 
POSITION 


77= 6= 
50= O2ONe 


RESULTS ‘OF ‘STP ‘CAST 


PRESS 


0 
10 
20 
30 
50 
15 

100 
125 
150 
175 
2090 
Ceo 
250 
300 


TEMP 


11219 
11.217 
10-89 
8218 
Se 84 
4294 
4.81 
4e61 
4244 
4224 
4202 
390 
3e¢ 85 
3285 


SAL 


B2.(517 
32.58 
32e62 
32-78 
32-86 
32.88 
33.08 
33.66 
33.76 
33-79 
33.81 
33.33 
33.85 
33.91 


34 
145= 


DEPTH 


0 
10 
20 
30 
50 
iia] 
99 
124 
149 
174 
199 
223 
248 
298 


0.0W 


85 


DATE 


9/ 8/77 


GMT 173 
120 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24-88 
24289 
24297 
25253 
25 291 
26203 
26e20 
26268 
26278 
26 083 
26286 
26289 
260291 


SVA 


30826 
30729 
3004 
24722 
211.1 
19928 
18367 
136 64 
12964 
12520 
l2165 
11962 
117 03 
113.22 


DELTA 
D 
020 
Oe 31 
0261 
0. 89 
1.34 
1.285 
2034 
2073 
3e 06 
3-38 
3269 
3299 
4028 
42 86 


POT. 
EN 
029 
0202 
006 
Oe 13 
0.232 
0-64 
1.207 
lerdv2 
1.99 
2retDSl 
3e1°O 
3e75 
4046 
Be 0&8 


STATION P 


SIUND 


1492.6 
1492.6 
1491. 
1481. 
14726 
14696 
1463. 
1470. 
1465.6 
146G. 
1469.6 
1469. 
1469.6 
14706 


300 


DB 


600 


CO 
© 
3) 


Mipimorst Ula iaee 


l200 


15005 


TEMPERATURE. 6 
LL 8 Le 


1G 
PS bosis “sare 
REF. NO. 77 - 6 - 36 
S0-0.0 N 145-0.0 NW 
MO.-8 DAY-10 GMT-17.4 
yes S15: z ehs 
OAL TN. Aa 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


7T7= 6= 36 
50—~ Oe O0Ne 


RESULTS OF STP CAST 


PRESS 


ie) 

10 
20 
30 
50 
7S 
100 
2d 
150 
7s 
200 
225 
250 
300 
400 
500 
600 
800 
1000 
1200 


TE MP 


11204 
Tteo2 
11.02 
11.02 
7043 
5205 
4263 
4.74 
4066 
445 
4-20 
4.07 
3298 
3290 
3280 
3-68 
3051 
3.16 
2283 
2656 


SAL 


32-61 
32261 
32.261 
32261 
32279 
32482 
33205 
33253 
33272 
33-78 
33279 
33682 
33084 
33289 
34202 
34212 
34229 
34.31 
34239 
34244 


145— 0-0W 
186 POINTS TAKEN FROM ANALOG 


DEPTH 


re) 
10 
20 
30 
50 
75 
99 
124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
990 
1188 


87 


DATE 10/7 &/77 


GMT 174 


SIGMA 
T 
24293 
24294 
24294 
24694 
25265 
25097 
26020 
264256 
26072 
26279 
26283 
26287 
2E239 
26094 
272058 
27014 
2Itee 
27635 
27244 
27051 


SVA 


30361 
30302 
20364 
30304 
235-9 
20507 
184.0 
14904 
1348 
12861 
1250 
1216 
11961 
11502 
10500 
97 ei 
9004 
7965 
Ti #S 
65 07 


DELTA 
D 

GeO 
0-30 
0-61 
091 
1647 
2201 
2051 
2292 
3227 
360 
3092 
4222 
4253 
Sell 
Te2e 
8216 
9285 

11235 

Poete 


STATION P 
TRACE 
POT e 3 O0UND 
EN 
om me) 1491. 
0292 1491.¢ 
9-206 1491. 
0214 1492.6 
0.37 14796 
O71 1470. 
fl sa> 1469-6 
Peo 14706 
2el1i 1470. 
2205 1470. 
3026 1460392 
3032 14696 
4.265 1463.6 
6030 14706 
10.21 1471. 
14.83 14726 
20208 1474. 
32eil 1475.6 
45.239 1477. 
61217 1480.6 


300 


DB 


600 


CO 
C&S 
C=) 


PRESSURE, 


eaaele 


1500.5 


Me Siiimeiate Welaiar ye 
ul 4 8) ire 


16 
ar 
REF. NO. 77 - 6 - 39 
50-0.0 N 145-0.0 W 
MO.-8 OAY-11 GMT-17.3 
3e S'S: 34 a) 
SAE LN. U7 


OFFSHORE OCEANOGGRAPHY GROUP 
REFERENCE NOe 
POSITION 50= 
RESULTS OF STP CAST 


PRESS 


ie) 

10 
20 
30 
50 
75 
100 
125 
150 
i7s 
200 
225 
250 
300 
400 
500 
600 
800 
1000 
1200 


TEMP 


11le22 
11.219 
11.06 
7292 
5e 70 
4.289 
4.258 
4265 
4256 
4028 
4210 
3296 
36 88 
3284 
3679 
3268 
3253 
3017 
286 
2057 


77= 6= 
OeONe 


SAL 


32-61 
324261 
22062 
3270 
32.279 
32284 
32299 
33253 
323073 
33280 
3382 
33283 
33¢ 86 
33-92 
344205 
34014 
34221 
34-2 32 
342490 
34045 


3g 
145= 0.2.0W 


DEPTH 


89 


DATE 1L1/ 8/77 


GMT 17243 
174 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 


24290 
24291 
24293 
25250 
25 087 
26200 
26015 
26258 
26076 
26 083 
26686 
26289 
26092 
26097 
27 208 
27016 
2ilwes 
27e35 
27244 
ale} 


SVA 


306601 
30601 
303 06 
24904 
PAA ne. 
202.3 
188.1 
14803 
1316.2 
1248 
121.7 
11965 
1168 
112.3 
1028 

G56 8 

8947 
79 el 
7103 
6504 


DELTA 
D 
Oe 0 
Oe 31 
0 e61 
0.89 
1.234 
Le 86 
236 
2ef7 
3e12 
3244 
3275 
4205 
4 034 
4e92 
5099 
6298 
7291 
9250 
112.10 
122456 


STATION Pp 


POT. 
EN 
0.0 
0202 
0206 
Oe 13 
Oe32 
0.265 
1.209 
1.256 
22 04 
2057 
3elod 
3231 
4253 
6013 
9e95 

14.50 

19270 

31275 

45249 

60472 


SJUND 


1492.6 
1492-6 
1491. 
1480.6. 
14726 
14696 
14686 
14706 
147Ce 
1469.6 
1469.6 
14696 
1469. 
1470.6 
1471. 
14736 
1474.6 
1476.6 
1478.6 
1480.6 


LEMPERALYAEs 7& 
u 8 le 


60 


am) 
be 
Le 
(oo 
= 
ya 
ee Aer: NOs 77 = & = 
Bi he 
50-0.0 N 145-0.0 W 
cl 0 0.-8 DAY-le GMT-17.% 
30035 35 35 a 35 
SALINITY, 0/00 


OFFSHORE OCEANOQGRAPHY GROUP 


REFERENCE NOe 
POSITION 


RESULTS OF | STPCGAST 


PRESS 


0 
10 
20 
30 
SO 
75 

100 
125 
150 
175 
200 
225 
250 
300 


TEMP 


11225 
1126 
lle 23 
10626 
5e79 
4.2389 
4263 
4.67 
4263 
4235 
4206 
4200 
3e 94 
386 


SAL 


322¢62 
32262 
32262 
32268 
32-79 
32284 
33205 
33238 
33675 
33279 
334282 
33284 
33-87 
33293 


VI=5 6-743 


50—= O20Ne 145—= O0-0W 


DEPTH 


ot 


CATETT2 /°S/77 


GMT 17e2 
112 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
ZS 
24-90 
24-90 
24-91 
25012 
25 e836 
26200 
26020 
26045 
26075 
26 082 
262087 
26289 
26092 
26097 


SVA 


30509 
30605 
306 01 
28529 
21505 
20223 
184.0 
1599 
132.20 
12661 
121.3 
119.20 
11606 
111.8 


DELTA 
D 
029 
0231 
0 ed1 
0291 
1239 
Le Gl 
2240 
22083 
3019 
3052 
32 83 
4e 13 
4242 
4299 


POT e 
EN 
029 
0202 
020d 
02014 
OQ. 33 
0266 
1210 
1259 
2210 
22063 
3e22 
3287 
4.2.58 
60193 


STATION P 


SJUUND 


1492.6 
1492.6 
1492. 
1489. 
14726 
1469.6 
1469. 
1470. 
14706. 
1470. 
1469-6 
1469-6 
1469.6 
147Ce. 


92 


TEMRERATURE, € 
oh 8 te 


60 


‘en 
120 
Lu 
a bel 
as 
ei 
W160 HEF. NO. 77 - 6 - 
ce 
50-0.0 N 145-0.0 W 
eX MO.-8 DAY-13 GMT-1/7.8 
30035 35 35 3 35 
SALINITY, 0/00 


© fe: 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 77= 6=@ 45 DAT Es LS7/ Sri? STATION P 
POSITION S0O= OeONs 145= 020W GMT 1703 

RESULTS OF STP CAST 110 POINTS TAKEN FROM ANALOG TRACE 


PRESS Tre MP SAL De PTH SIGMA SVA De LTA POT .e S JUND 
T D oN 

0 11244 32263 0 24 238 3084 Oe CeO 14936 
10 11.44 32605 10 24288 30828 O0e31 0292 14946 
20 11.215 32264 20 24294 30363 O0e62 O20€ 1492.6 
30 3218 32268 30 25230 268 eb 0290 0214 14356 
50 5254 32281 50 25290 2lileS le 36 Oe 32 1471. 
75 4236 32-85 75 26 e902 200 29 1.2388 0e65 14096 
100 4e¢56 33211 99 26e25 17828 2e36 1208 14686 
125 40689 3320601 124 26063 142.9 Chet S li. SS 147Ce 
150 4243 soe TT 149 26079 1234 3209 2299 1409. 
iS 4023 334560 174 26283 124.3 3240 Ze Hie 14696 
200 4208 33-82 199 26236 121.5 3ef7l 3210 14696 
225 3295 3368S ees 2629C 118e1 4201 Siete 14696 
250 3288 33687 248 26092 11601 4-230 4646 1459.6 


300 3285 334 92 298 26097 1124 4237 6206 147-6 


FEMRERALURE, te 
LS z 


60 


mM 

mpiees 

Ly 

Cr 

ae) 

a 

Sed 5 -\ue 

es 

145-0.0 W 
c0 MO.-8 DAY-1L4 GMT-17.11 
300," 35 35 3 35 
SALINITY, 0/00 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE NOe 
POSITION 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 


TEMP 


11249 
11249 
11.241 
9216 
6202 
5217 
4254 
42656 
4255 
4232 
4209 
3295 
32 88 
3282 


SAL 


32262 
32263 
S263 
32268 
32677 
326 82 
32299 
33243 
B3e7s 
33e79 
332381 
33234 
33686 
334893 


7% 6= 48 


SO= OeONe 145= 0.08 


DEPTH 


0 
10 
20 
30 
30 
75 
99 
124 
149 
174 
199 
223 
246 
298 


7 


DATE 14/7 8/77 


GMT 1761 
104 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24286 
24287 
24.288 
25230 
25-81 
25296 
26050 
26275 
262 86 
26289 
26092 
26098 


SVA 


310.0 
30908 
308Be5 
26807 
SeOee 
206-5 
18826 
15507 
13265 
126.0 
1eces5 
11961 
11668 
111.3 


DELTA 


POT. 
=N 
0.0 
0-202 
0296 
9214 
0-33 
0247 
lell 
1239 
2209 
2362 
Seae 
se ey 
42538 
6623 


STATION P 


SJIUND 


14936 
14936 
14936 
1435.6 
14736 
147%. 
14536 
14706 
1470. 
140Se 
14596 
14696 
1469.6 
1470.6 


TEMPERATURE, ~€ 
“ S) Le 


60 


ea) 
tad 
120 
LW 
tL. 
eas) 
Uw) 
WK) 
” ad REF. NOv 77 = 6 = 
2 
bO-0.0 N 14S5-0.0 W 
en 0.-8 DAY-15 GMT~-17.4 
300, 


33 SY 35 
TT, 987980 


be Fe 
SAL INI 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE 
POSI TION 


NO e 
7 Oe 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
7S 
100 
125 
1.50 
175 
200 
aes 
250 
300 


TE MP 


11256 
1154 
10.63 
9239 
5 36 
4.64 
4.58 
4254 
4045 
4.30 
4-14 
4e 06 
3297 
3-89 


SAL 


32263 
3204 63 
32265 
32270 
32282 
32293 
3306 34 
3371 
33-79 
33-81 
33283 
33285 
3388 
33493 


145= 


7T7= 6= 51 
Oe ONoe 


DEPTH 


0) 
10 
20 
30 
50 
73 
99 
124 
149 
174 
199 
ge 
248 
298 


020W 


97 


DATE GLO. ETT T 


GMT 1704 
111 POINTS TAKEN FROM ANALOG TRAC 


SIGMA 
T 
24 286 
24436 
25204 
25028 
25093 
26 010 
26243 
26073 
26080 
26283 
26287 
26289 
26293 
26097 


SVA 


3105 
31027 
29366 
270e7 
20349 
1927 
16168 
133.8 
12761 

12422 
t2ieSs 
11962 
11569 
l1l2el 


DELTA 
D 

0 00 
Oe 3i 
Oe 62 
0290 
1235 
1285 
2230 
2266 
2299 
3e 30 
32601 
3491 
4.20 
Gef7 


POT e 
EN 
020 
0-92 
90296 
0213 
Oe 32 
0263 
1293 
1.645 
1.291 
2043 
3001 
3256 
4.37 
502397 


STATIIN P 


S JU ND 


14936 
14936 
149Ce 
14366 
1470. 
1468.6 
14696 
146G-6 
147%6 
14696 
1469.6 
1460S. 
14706 


300 


DB 


600 


CO 
Mo 
& 


PRESSURE. 


lee O.0 


1500.5 


TEMPERATURES & 
L 8 Lie, 


Q "28 we eee 


iba. ONG: #87 6 - Su 
50-0.0 N 145-0.0 W 


MO.-8 DAY-16 GMI-17.1 


a 
SALINI 


ane 


OFFSHORE OCEANOGRAPHY 
REFERENCE NOGe 
POSITION 


7T7= 6= 
50= De ON 


RESULTS OF STP CAST 


100 
125 
150 
ETS 
200 
225 
250 
300 
400 
500 
600 
800 
1000 
1200 


SAL 


320261 
32261 
32-261 
32264 
32.73 
32283 
33.200 
33250 
33276 
33-2830 
33-82 
33236 
33239 
33294 
34-05 
34215 
34222 
34-2 33 
34241 
34245 


GROUP 


14S5— 0.0W 
155 POINTS TAKEN FROM ANALCG 


DEPTH 


0 
10 
20 
30 
20 
ioe 
99 
124 
149 
174 
199 
ga5 
248 
298 
397 
496 
595 
793 
990 
1188 


ee, 


CATE 16/7 3/77 


GMT 17el 


SIGMA 
55 
24-81 
24282 
24282 
244693 
25071 
2509S 
26016 
26456 
26078 
26 033 
26286 
26-96 
26293 
26298 
27-08 
27016 
27024 
27037 
27045 
27251 


SVA 


31560 
31427 
3147 
30328 
229 07 
20369 
1e@7e2 
1496 
12926 
1246 
121.5 
118-61 
115067 
111.28 
1026 

GSe 3 
8828 

7708 
70 03 
6504 


DruTA 
D 
Cie 6 
Oke.-oit 
0263 
02e94 
1.46 
1.699 
2e 49 
2091 
30626 
3257 
0,83 
4e18 
4047 
5e 04 
6ell 
7210 
%e02 
9259 
hb ah? 
124.53 


STATION P 
TRAC 
POT. SIUND 
EN 
029 1494. 
9202 1494.6 
0296 1494e 
0214 14926 
Oe. 3S 1477. 
0e26G 1459e¢ 
1213 146864 
1.662 14096 
2e109 147Ce 
Bia G2 1469. 
3e2t 14696 
3-86 146G6 
420358 14696 
G6elt 14706 
9e99 1471.6 
14 648 14736 
192.62 1474. 
31254 14756 
4524907 1473. 
6 Cis 31 14806 


300 


DB 


600 


CO 
is) 
> 


PRESSURE + 


Ve OD 


1500.5 


TEMPEIRIATWIRIE,, 4 
oh ©) Le 


REF. NO, 77 - (6 - Se 
S0-0.0 N 145-0.0 W 
MO.-8 DAY-17 GMT-17.2 
tae 
Py 


a o 
SALT Ne Tt. sO ARE 


ais 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE 
POSI TION 


NO « 
50= 


T?7= 6=— 57 
Oe ONos 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
7S 
100 
125 
150 
175 
200 
225 
250 
300 
400 
500 
600 
800 
1000 
1200 


TE MP 


11299 
11-85 
11273 
11.252 
6e77 
5e35 
Ge 68 
4252 
4052 
4.27 
4208 
3e 95 
4.01 
3-93 
3078 
3e 67 
3649 
3e15 
Ce 84 
2058 


SAL 


32263 
32262 
32e62 
32263 
32279 
32284 
32e 89 
3339 
336 72 
33479 
33483 
33286 
33288 
33293 
34205 
34216 
34223 
34233 
34240 
34246 


145= 


DEPTH 


¢) 
10 
20 
30 
50 
7S 
99 
124 
149 
174 
199 
223 
248 
295 
397 
496 
595 
793 
990 
1188 


OeO0W 
175 PUINTS TAKEN FROM ANALOG 


101 


DATE 27/ E/77 


GMT 1702 


SIGMA 
T 
24078 
24279 
24282 
24 286 
25473 
252095 
26207 
26048 
26074 
26282 
26 087 
26091 
26092 
26297 
27-08 
27 el? 
27e25 
27037 
27045 
27251 


SVA 


31820 
31667 
314¢9 
310 6 
22726 
207 26 
19602 
15728 
133-0 
12501 
12067 
1175 
116.6 
Lizie'S 
102¢5 
9404 
88-0 

7728 
7008 
6520 


DELTA 
Dp 
oe 
Oe Se 
0263 
0295 
1649 
2202 
2253 
2098 
3034 
3.66 
3097 
be CT 
4256 
Sn05 
6020 
To 
3209 
9.75 
Lives 
12259 


STATION P 
TRAC: 
POT e SJUND 
in N 
020 1494. 
9202 1494.6 
020€ 1494. 
O14 14936 
O02 36 14766 
0.70 1471. 
leis 14696 
1.267 1469-6 
2e17 14706 
2e79 1469e 
3229 1460S. 
32393 14696 
42€4 145G. 
6024 1470. 
10.04 L471. 
14254 1472.6 
19659 14736 
21.246 1475. 
45201 14786 
60221 1480. 


300 


DB 


600 


(O 
=) 
> 


PRESSURE, 


1200 


1500, 


a 
SALINI 


BEF. NO. Fe - 5 = 67 
90-0.0 N 145-0.0 W 
No.6 Parco GMI) 7.2 


35 = 
It, @700 


16 


3D 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSI TION 


50= 


RESULTS OF STP CAST 


100 
125 
150 
LTS 
200 
225 
250 
300 
400 
500 
600 
800 
1000 
1200 


SAL 


3262 
32062 
32262 
32264 
32-82 
3289 
32,98 
33246 
33275 
33280 
33281 
336 34 
33087 
33293 
34203 
34614 
34222 
34233 
34240 
34045 


77= 6- 07 


OeONes 145= 0-0W 


DEPTH 


0 
10 
20 
30 
50 
ihe 
99 
124 
149 
174 
199 
Pit 
248 
298 
397 
496 
S95 
793 
990 
1188 


103 


DATE 207 S777 


GMT 173 
172 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
Ba eras 
24673 
C4e77 
24.93 
2576 
26 204 
26015 
26054 
26077 
26284 
26 086 
26689 
26092 
26297 
2710-7 
ae re ies 
27224 
27236 
27044 
27551 


SVA 


32403 
32265 
319642 
30404 
22561 
198 4 
188e2 
152.20 
12909 
12368 
12262 
118369 
116067 
1124 
10347 
95a 7 
B88e7 
7820 
7lee2 
6505 


DELTA 
D 
029 
02032 
C265 
0296 
1247 
12.99 
2047 
2<89 
3224 
3656 
3286 
4e1l7 
4046 
3 e903 
6e1l 
7210 
8e02 
9268 
11.217 
12253 


STATION FE 


S GUND 


1496.6 
14956 
1495-6 
14926 
1476.6 
1465S. 
14686 
1146S. 
1459.6 
14696 
1460Ge 
14696 
146Se 
14706 
1471. 
1472e 
Wee es 
14756 
14786 
148%6¢ 


104 


TAMRGRATUTE,, tC 
. 8 le 


GO 


(aa) 
“He 
i 
oe 
7) 
- 
sD FER IND. 7 
Q_ 
50-0.0 N 145-0.0 W 
Ko 6.-8 DAY-21 GMT-17.8 
300, 35 35 a 35 
SALINITY, 0/00 


OFFSHORE QCEANOGRAPHY GROUP 


REFERENC& NOe 
POSITION 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
 &o 

100 
125 
150 
t7S 
200 
225 
250 
300 


TEMP 


12. 30 
12241 
11-81 
106.37 
6209 
4279 
4249 
4248 
4250 
4229 
4299 
3699 
3297 
3290 


SAL 


32261 
32260 
32.261 
32267 
32283 
Beso r 
32296 
33239 
33272 
334278 
33-81 
33484 


3387 


33293 


T7= 6= 79 


50—= OcO0ON, 145= O0-0W 


DEPTH 


0 
10 
20 
30 
so} @} 
TS 
99 

124 
149 
174 
199 
223 
248 
298 


105 


DATE 


As OFT 


GMT 17e2 
115 POINTS TAKEN FROM ANALOG TRACEH 


SIGMA 
T 


24270 


24268 
24279 
25210 
25285 
26204 
26214 
26 048 
26075 
26281 
26-86 
2689 
26092 
26297 


SVA 


32520 
32840 
31I7e2 
288e1 
21603 
1988 
18329 
1572 
132-5 
126-0 
f2263 
119.3 
11706 
Lidge2 


DELTA 
D 


POT. 
EN 
0 ef 
02092 
0207 
0e14 
0234 
0266 
1210 
12359 
2209 
Z2eoc 
3622 
393% 
40 D9 
b6el39 


STATIIN Pp 


SIUND 


1496 
1496-6 
1494.6 
1489.6 
14736 
14696 
14686 
14696 
14706 
146%96¢ 
14696 
146396 
146596 
14706 


DB 


Pre swe. 


60: 


Irae 


180 


CUD 


300," 


oi 
SAL INI 


‘aati sia 8 


145-0.0 W 


MO.-6 DATY-e2 GMT-18.)7 


a8 3 
1 Weg 


16 


39 


107 


OFFSHORE OCEANCGRAPHY GROUP 

REFERENCE NOe 77= 6= 72 DATE 22/7 8/77 STATION P 
POSITION SO OceONe 145= 020W GMT 1807 

RESULTS OF STP CAST 117 POINTS TAKEN FROM ANALCG TRAC: 


PRESS TE MP SAL DEPTH SIGMA SVA DELTA POT e SUUND 
T D &N 

0 L2eor ae on | 0 24e70 32562 020 009 14966 
10 lZe se 32262 10 24070 32563 0233 0-902 1495.6 
20 11.80 32264 20 24282 31426 0265 0-97 1494. 
30 10204 32473 30 25020 278 06 0094 Oe14 1488-6 
$0 6005 320 86 50 25e88 21346 1e41 0233 14736 
ts 4293 32.290 rg) 26205 19769 1e92 0e65 140G. 
100 4269 32299 99 26014 189 «2 2041 1209 14696 
125 4249 33453 124 26059 14721 2e 84 12658 14696 
150 4e51 33273 149 26075 132e2 3218 2e95 1470. 
175 4029 33-79 174 26e¢82 12548 3250 2e59 14696 
200 4213 33480 199 26284 12366 3e81 3218 1469.6 
225 4200 Dae oo Pe ate 26288 1202 4el2 3084 1469.6 
250 3e91 33285 243 26290 11820 4e4]1 46596 14696 


300 3 B84 33291 298 26 296 113.1 4299 6218 1470.6 


60 


DB 


120 


—2> 
OO 
» 


PRE OOURE,, 


CUQ 


50044 


108 


TENPERATWIRE, iC 
e 8 pe 


AEF. NO. 77 - 6 -\73 
50-0.0 N 14S-0.0 WW 

MO.-8 DAY-23 GMT-17.3 
33 
it 


C 3 
SALINITY, C700 


1G 


39 


50—= OeON, 
RESULTS OF STP CAST 


7T7= 6= 73 


145= 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOec 
POSITION 02O0W 


76 POINTS TAKEN FROM ANALOG TRACES 


SAL DEPTH 


32-61 
32251 
32263 
32268 
32285 
32299 
33209 
i Fp ee | 
3374 
33-89 
33-81 


S AL 


32261 
320261 
32061 
32262 
32262 
32263 
32263 
3266 
32269 
Seer 
32275 
32631 
32231 
Sie «Oe 
32283 
32284 
32284 
32284 
32285 
322835 
S2655 
32286 
3287 
32287 
32288 
32288 
32-39 
32290 
32290 
32291 
32293 
32293 
32296 
32298 
32.99 
33-03 
33206 


0 
10 
20 
30 
50 
LS 
99 
124 
149 
174 
199 


109 


DATE 23/7 8/77 


GMT 


SIGMA 
7 
24270 
24670 
24e71 
24281 
25095 
26206 
26e25 
26057 
26276 
26282 
26084 


172 3 


SVA 


32520 
325e4 
32409 


Sise 


20609 
1966 
17904 
14921 
130.8 
125-3 
12345 


DEPTH 


1046 
107. 
llle 
113-6 
1156 
116.6 
1206 
1236 
124.6 
1296 
1306 
1326 
134.6 
136. 
137.6 
1396 
144.6 
148. 
149.6 
155-6 
1586 
162 
1656 
1666 
168-6 
169-6 
175.6 
LY 7s 
181. 
184. 
137.6 
191. 
194.6 
1956 
1966 
197. 
198.6 


DE.LTA 


D 
0.20 
Wess 
0265 
0297 
1246 
1296 
20 44 
2085 
3019 
3e5l 
3283 


STATION P 


SOUND 


14966 
14966 
14966 
14956 
1471. 
14686 
1468.6 
146G.e 
14706 
1469.6 
14696 


300 


DB 


600 


de) 
© 
oS, 


PRESSURE; 


1200 


1500,5 


110 


TRS PFA Te TALC ne OS 
u S) lic 


1G 
ig "gp eee 
REF. NO. 77 - 6 - 80 
S0-0.0 N 145-0.0 W 
MO.-8 DAY-24 GMT-17.2 
a hes SY SD 
SRESIINI TY,, 8/100 


111 


GFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 77— 6= 80 DATE 24/ 8/77 STATI JIN P 
POSITION 50= OcONs 145— 020W GMT 17e2 

RESULTS OF STP CAST 191 POINTS TAKEN FROM ANALOG TRAC 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT « SOUND 
u D EN 

ie) 12-6 30 32261 0 2470 325-0 0-0 09 14966 
10 12e 28 32e61 ie 24671 32522 Oe 33 0202 14966 
20 12227 32062 20 24271 32466 0265 0207 14966 
30 9299 32273 30 25021 277 04 096 0214 1438-6 
50 oN Yd 3285 50 25294 208-0 1e41 04.33 1471. 
TS 4275 322838 TS 26205 197 6 1692 0265 14086 
100 4253 33203 99 26019 18448 22040 1208 14686 
125 4250 33454 124 26e60 146642 2082 1.56 1460S. 
150 4243 337% 149 26276 1307 3216 2204 1469 
175 4228 33279 174 26082 12542 3048 2e57 146G6 
200 4-6 06 33283 199 26 238 120 4 Sut Bel 146Se 
225 3092 3385 223 26691 11727 4209 3075 14696 
250 3288 33288 248 26293 LiLPSel3 4233 4050 1469-6 
300 3e 87 330 92 298 260e97 11246 4.95 6e11 1470.6 
400 376 34203 397 27206 104.61 He 03 9e9S 14716 
$00 3267 34213 496 27015 9667 7293 14654 14726 
600 Aeie 34220 S95 2M 906 3 7eS7 19°79 14746 
800 3015 34232 793 276036 7807 9265 SleV7S ia TS 
1000 22 83 3424C 990 27045 7007 1114 45237 1477. 


1200 2056 34045 1188 27251 6523 12649 602e¢54 148064 


300 


DB 


600 


CO 
i) 
) 


Pie Utes 


1200 


1500.5 


FEMAGRAROE . tC 
r 8 jie 


REF. NO. 77 - 6 - 90 
S0-0.0 N 145-0.0 HW 

MO.-8 DAY-25 GMT-17.2 
aS 
iat 


2 3 
SAL RN TT; COOg0 


as 


3D 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


S0= 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
ao 
100 
R25 
150 
175 
200 
225 
250 
300 
400 
500 
600 
800 
1000 
1200 


TEMP 


hea oc 
122 32 
1226 
Be 24 
5087 
4¢89 
4e63 
4062 
4259 
4633 
4214 
3e99 
329) 
3e 82 
3-80 
3e 66 
S68 3¢ 
3213 
2283 
rod eo 


SAL 


32.61 
32.61 

32061 

32.80 
32.86 
32290 
3296 
33240 
33.67 
3379 
33.81 

33.83 
33.85 
33.91 

34.04 
34014 
34.21 
34.34 
34041 

34245 


77= 6= 90 


OoONs 145=— 020m 


DEPTH 


0 
10 
20 
30 
50 
{3 
99 
124 
149 
174 
199 
223 
248 
298 
397 
496 
SY¥5 
793 
990 
1188 


Lis. 


UAV eras’ EST 


GMT 1702 
222 POINTS TAKEN FROM ANALOG TRACY 


SIGMA 
a 
24 069 
24670 
24e71 
25054 
25-90 
26205 
26013 
26047 
26070 
26082 
26285 
26-89 
26690 
26296 
27207 
27216 
27023 
27037 
27245 
27e51 


SVA 


32601 
32528 
324.7 
246 03 
211-5 
19861 
190.5 
157.9 
137.2 
12661 
122e5 
119067 
11861 
LiZ.9 
103.8 

95 06 

89.3 

7705 

70.0 
6505 


DELTA 
D 
ded 
0233 
0065 
0.95 
1 41 
1291 
2040 
2084 
3e21 
3.53 
3084 
fo 24 
4e44 
5202 
6009 
7409 
8e02 
9269 
ide t6 
12252 


14.261 
19230 
31lei7 
45015 
60-36 


STAT Ign) B 


SOUND 


1496 
14966 
14966 
1481. 
1473-6 
14696 
146Be6 
146G-6 
14706 
1469. 
1460Ge 
14996 
1469-6 
14706 
1471. 
1472. 
1474.6 
14756 
1477. 
143C. 


114 


TEMPERATURE. 3c 
U 8 ie 
O C__ SuO nay Naaman? 


300 

Mm 

600 

Lu) 

se 

Tay 

"5 

ugeUU Ber NO: 7? Hob eon 

QW 
50-0.0 N 145-0.0 W 

e00 MO.-8 DAY-26 GMT-17.3 

190035 35 35 3 35 
SALINGh. AnyaG & 


OFFSHORE GCEANGQGRAPHY GROUP 


REFERENCE NOe 
POSITION 


77= 6= 
50= OeONos 


RESULTS OF SIP CAST 


PRESS 


1e) 

10 
20 
30 
50 
7S 
100 
125 
150 
PLS 
200 
AAs 
250 
300 
400 
S00 
600 
800 
1000 
1200 


TEMP 


12¢ 39 
1241 
12224 
Lilell 
Se 94 
53200 
4267 
4246 
4e51 
Ge aS} 
Ge 16 
3299 
32 90 
3284 
3280 
3e 67 
3052 
3014 
2082 
2e 56 


SAL 


32.61 
32261 
32260 
32267 
32.83 
32286 
32293 
332 30 
33072 
33273 
33480 
33283 
336 85 
3391 
34-04 
340614 
34221 
34 33 
34241 
34246 


97 
145= 


DEPTH 


0 
10 
20 
30 
50 
TAS) 
29 
124 
149 
174 
199 
ie 
248 
298 
Be > Bg 
496 
595 
793 
990 
11388 


0e0W 
208 POINTS TAKEN FROM ANALOG TRACE 


Lis 


DATE 26/ 8/77 


GMT 1763 


SIGMA 
t 
24269 
24268 
24271 
24097 
25 287 
26201 
26010 
26041 
26074 
26081 
26084 
26288 
26091 
26696 
27207 
27216 
27023 
27036 
27045 
Zao e 


SVA 


326.7 
32725 
32502 
300.6 
21406 
20220 
193.3 
1638 
132.9 
12667 
12364 
12020 
1177 
Lixet 
1039 

$620 

8965 

7803 

T0002 

64e3 


DELTA 
D 
Oe 0 
0« 33 
0G e559 
0297 
1248 
1.S9 
2049 
22094 
3231 
3263 
3294 
4025 
42034 
Sel2 
6220 
7020 
Se 13 
9280 
11.228 
12e62 


PUT. 
EN 
0e9 
02-02 
02.07 
0e15 
0.35 
02538 
lei2 
1264 
Be lis 
2268 
3223 
3e 34 
40059 
6e27 

10% 12 

14099 

19288 

3124/76 

45435 


STATIGN Pp 


SUUND 


1496.6 
1496.6 
14966 
1492. 
14736 
14696 
146G. 
1469-6 
14706 
1470. 
14096 
146GSe 
1469.6 
147Ce 
1471. 
1472.6 
1474. 
14756 
1477. 
1480-6 


REMRGAARERE,,. tb 
A 8 le 


GO 


‘aa 

“mite 

Ly 

oa 

a) 

fs 

aoe fers. 77 86-- 
(ie. 

SO-0.0 N 145-0.0 W 
eb0 MO.-8 DAY-27 GMT-17.8 
300," 35 35 3 35 

SALINITY, 0/00 


OFFSHGRE OCEANCGRAPHY GROUP 


REFERENCE NOe 
POSITION 50- 
RESULTS 
PRESS TEMP 
0 122041 
10 12245 
20 12.34 
30 10e15 
50 Se 72 
75 4287 
100 467 
125 4258 
150 4044 
le a) 4023 
200 4293 
2253 3e91 
250 3e 86 
300 3e77 


OF STP CAST 


SAL 


32261 
322651 
32261 
32268 
32234 
32091 
33202 
33644 
S50 1 
33-81 
33283 
33286 
334 88 
334093 


145= 


T7= 6-103 
Oe ONe 


DEPTH 


Cc 
10 
20 
30 
30 
(ec) 
99 
124 
149 
174 
199 
2eo 
248 
298 


02e0W 
125 POINTS TAKEN FROM ANALOG 


Oe 


OATE 27/ B/7T 


GMT 1723 


SIGMA 
if 
24268 
24.67 
24269 
25014 
25091 
26206 
eOeL?s 
26051 
26279 
26 284 
26288 
26091 
26293 
26298 


SVA 


32720 
32802 
32604 
284.1 
211.3 
1969 
1867 
15428 
128e5 
LleseF 
12022 
117.1 
115601 
11028 


DELTA 
D 
620 
Oras 5 
0 edb 
0297 
1644 
1294 
2043 
2 286 
Sect 
Seve 
Sieh: 
4e1l2 
4 241 
4298 


STATION Pp 

TRACE 

POT .e StJUND 
EN 
CeO 1496.6 
0-02 1496e 
0-207 1496. 
Ve lS 1488. 
Oess 1472.6 
02656 145696 
1-09 1469.6 
1358 1469. 
2207 146Ge 
2e5S 146Ge 
Sree 1469.6 
Gaon 1460356 
4052 1469. 
Gell 1465S. 


118 


TEMPERALURE, € 
ut 8 le 


GO 


‘ea 
me le216 
Ly 
0 2 
= J 
i 
W180 Aces NGs 77 = ee 
A= 
bO-0.0 N 14U5-0.0 W 
c0 MO.-8 DAY-28 GMT-139.\¢ 
S005 35 35 at 35 
SALINITY, 0/06 


Lio 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 77—= 6-109 DATE 28/ 28/77 STATION P 
POSITION 50=— OeO0Ne 145= 020W GMT 1909 

RESULTS OF STP CAST 110 POINTS TAKEN FROM ANALOG TRACE 


PRESS TE MP SAL DEPTH SIGMA SVA DELTA POT e SOUND 
T Db an 

0 124247 32-61 0 24-67 328 01 040 020 14966 
10 12046 32-260 ee) 24266 32902 0-33 0202 14966 
20 1241 32.261 20 24268 32728 0260 Oe07 14966 
30 10.78 32673 30 25007 2907 0097 Oeld 1491.6 
50 3290 32286 56 250290 21149 1.243 C233 14736 
75 4290 32289 7S 26 004 198638 1294 0266 140%S9-6 
100 4.58 32298 95) 26015 1888 2242 1299 14686 
125 4.252 33245 124 2€e53 15228 2286 1e58 146G5- 
150 4044 3375 149 26e77 12909 320 22096 14696 
£75 4.228 33-79 174 26282 125¢e5 Seite 2259 14696 
200 4e15 33280 199 26034 126 ir 3,013 3e13 146Ge 
225 3-2 98 33282 223 26e¢87 120¢e6 4214 3e35 14696 
250 3091 33255 248 26291 11728 4243 42.57 146G. 


300 3e 34 33290 295 26095 1138 Sel 6019 1470.6 


DB 


PRES OURE , 


GO 


ei 


180 


C40 


30044 


3e 
SALINI 


120 


TEMPERATURE ,; iC 
8 Fe 


L4US5-0.0 W 


16.8 (DA -e29. Gti 


feo Su 30 
I, O70 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE NOe 
POSITION 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 


TEMP 


12¢56 
12.56 
12-50 
10261 
Se 76 
4297 
4261 
4268 
4251 
4e 31 
4e13 
3293 
32 89 
382 


SAL 


32261 
32261 
32-60 
32270 
32234 
3288 
33203 
33251 
Sets 
33280 
33682 
33.284 
33. 87 
33293 


145= 


77= 6—115 
50— 0-.0Ne 


DEPT H 


0 
10 
20 
30 
50 
Lae 
99 
124 
149 
174 
199 
Pap ae 
248 
298 


0 e0W 


121 


GATE 29/7 &/ 77 


GMT 1723 
110 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24265 
24265 
242586 
25-08 
25 290 
26202 
26018 
26256 
26075 
26 082 
26286 
26290 
26292 
26298 


SVA 


329-8 
330 04 
32948 
29001 
211-8 
20002 
18504 
150.0 
131.9 
125.1 
121.9 
11826 
1163 
L113 


Dict TA 
Se 
029 
0233 
0266 
0.98 
1245 
le 96 
2245 
2087 
eee 
3254 
3285 
4e15 
4044 
52 Ol 


POT e 
EN 
0e9 
0202 
0.207 
0215 
0-34 
0266 
i210 
1258 
2205 
2059 
3218 
3433 
4054 
6014 


STATICN P 


SUUND 


1496. 
1497-6 
143966 
1490-6. 
14726 
14696 
14686 
1470.6 
1470-6 
146G.e 
1469-6 
146G-. 
1469.6 
1470. 


M22 


TEN Rai Lo, oC 
Lt 8 ice 


60 


aa) 
“20 
1 
he 
__ 
Bo 
W180 HER. ANC 977 == Bees 
Crs 
bO-0.0 N 145-0.0 W 
ch 0 M0.-8 DAY-30 GMT-23.* 
30035 35 35 3, 35 
SALINITY, 0/00 


L235 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOe 77= 6-127 DATE 307 ETT STATION P 
POSITION 50=— OcONe 145 9020W GMT 2348 

RESULTS OF STP CAST 110 POINTS TAKEN FROM ANALOG TRACE 


PRESS TE MP SAL DEPTH SIGMA SVA DELTA Bin. S$ QU ND 
¥ D EN 

fe) 13216 32260 ) 24053 341.7 00 0.0 1498. 
10 12.90 32-60 10 24058 33723 0.34 0.02 1498-6 
20 12.39 32h,6it 20 24.69 32723 0.67 0.07 14966 
30 Be14 32.78 30 25054 24604 0.396 014 1481.6 
50 5253 3286 50 252094 20726 1640 Cedar 141771 
75 4e86 32.89 75 26205 198.0 1.91 0.64 1469. 
100 4058 33.04 99 26019 184.3 2039 ie? 1146)8% 
125 4-70 33238 124 26045 16002 2282 eS 470% 
150 4654 33265 149 26068 13845 Sald 2.07 nearoe 
175 4032 BS 757, 174 26040) VAZ 3 3252 2063 14696 
200 Ate, It 33.81 199 26085 12206 3083 3,22) 2469 
225 3-96 33-84 223 260¢90 11867 4013 34.08 | 1469). 
250 3-88 33.86 248 26.092  KUFinC 4.43 4.59 1465. 


300 3e 85 33091 298 26096 11362 5200 6020 14706 


124 


TEMPERATURES, IC 
i S ive 


60 


(aa) 
“een 
Ly 
Ci 
nee) 
i 
too REF. NO. 77 - 
ee : 
SO-0.0 N 145-0.0 W 
iui MO.-8 DAY-31 GMT-17.4 
30035 35 35 a 35 
SALINITY, 0/00 


125 


OFFSHGRE OCEANCGRAPHY GROUP 

REFERENCE NOe 77= 6-133 DATE 31/7 8/77 STATION P 
POSITION SO OceONs 145 0-20W GMT 1704 

RESULTS OF STP ‘CAST 134 POINTS TAKEN FROM ANALGG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DULTA POT. SUUND 
T c EN 

0 12691 32<61 6) 24e58 3363 0290 C29 14986 
10 12291 32.261 LO 24258 33628 0-34 0292 14986 
20 12249 32261 20 24e67 329¢2 0267 0207 14966 
30 9265 Se.08f A 30 25e«25 27420 0e 98 CeoiS 1487.6 
$0 5269 32285 20 25092 21061 1645 0 «34 14726 
ros] 4288 32289 re) 26204 1968-8 1.96 0256 14696 
100 4264 33298 99 26022 181.9 2044 1605 146G6¢ 
125 4-2 53 33265 124 260668 138e2 2034 Le5S 14696 
150 4032 33279 149 26.81 12620 3217 2200 14696 
L775 4217 33281 174 26085) 122¢9 3248 Zot se 1469.6 
200 3297 33-84 199 26289 118.8 30 78 3209 14686 
225 3.91 33285 225 26091 1174 4208 3e73 146G6¢ 
250 3e 87 33289 248 260694 11428 437 40644 14696 


300 3-83 33493 298 2698 11164 4293 60 02 147Ce 


TEMPER TWRE, I 
u S lic 


GO 


MM 
Te 
Ly 
1) 
ne) 
i 
ah REF. NO. 77 - 6 - 
are 
SO0-0.0 N 12145-0.0 W 
i MO.-9 DAY-1 GMT-17.3 
S00,5 35 35 a 35 
SALINITY, 0/00 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NOe 
POSITION 50= 


RESULTS 


PRESS 


0 
10 
20 
30 
50 
7S 
100 
125 
150 
EE gw) 
200 
225 
250 
300 


Oe ONs 


OF STP CAST 


TEMP 


12247 
12. 54 
12.252 
10.6 46 
S051 
5290 
4273 
4259 
4232 
4014 
3296 
3e 88 
3283 
381 


SAL 


32259 
Jee 39 
32-59 
32270 
3287 
32293 
332 20 
343266 
33-76 
33-80 
33283 
33057 
33289 
33294 


137 
145— 04.0W 


DEPTH 


0 
10 
20 
30 
50 
ies) 
9S 
124 
149 
174 
199 
2e35 
248 
298 


127 


DATE 


EA i Pe aed 


GMT 1703 
111 POINTS TAKEN FROM ANALOG TRAC. 


SIGMA 
T 
24265 
24264 
24264 
25010 
25296 
26 006 
26230 
26268 
26079 
26284 
26089 
26292 
26295 
26099 


SVA 


329 ef 


331.3 


3312 
28706 
206-7 
19628 
17308 
13861 
1280 
12363 
1194 
116062 
114.1 
11065 


DELTA 
D 
020 
Oe 33 
QO2e06 
0299 
1645 
1295 
22042 
Ze 80 
3013 
3045 
375 
4295 
4e 33 
489 


STATIUN P 


PCT e 


S3UND 


14966 
1496-6 
1497. 
1490.6 
1471-e 
1469.6 
14596 
147G. 
14596 
14696 
14686 
1468-6 
1469. 
1470-6 


300 


DB 


O) 
ke) 
= 


CO 
© 
ee 


PRESUME, 


1200 


1500.5 


oe 
SEUNG 


128 


TEMPERATURE, C 
“ 8 he 


WM heat tities 


REP ae NO wea = 6 - 145 


50-0.0 N 145-0.0 W 


MO.-9 DAY-e2 GMT-18.1 


16 


ihe 


OFFSHORE OCEANGGRAPHY GROUP 


REFERENCE 
POSITION 


7T7= 
O20No 


NO e 
eI To 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
75 
100 
125 
150 
liws 
200 
2es 
250 
300 
400 
500 
600 
800 
1000 
1200 


TEMP 


heer e 
12.69 
12.67 
12645 
6228 
4292 
4.69 
4.61 
4.38 
4e21 
3699 
3292 
3 88 
380 
3e 76 
3268 
Bade 
3015 
2e 83 
2259 


SAL 


32261 
32-60 
32269 
32261 
32283 
3302 
32005 
33276 
33-280 
33.283 
33655 
33287 
33293 
34.204 
34213 
34222 
340 34 
34041 
34246 


6—145 
145= 


DEPTH 


0 
10 
20 
30 
50 
73 
99 
124 
149 
174 
199 
22s 
248 
298 
397 
496 
S935 
793 
99390 
1188 


0o0W 


129 


DATE 


2s 977TE 


GMT 1801 
176 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24262 
24262 
24262 
24267 
25 283 
26203 
26017 
26458 
26278 
26 084 
26288 
26091 
26293 
262-98 
27 O07 
efelt 
27224 
27237 
27045 
27292 


SVA 


33207 
33301 
33302 
32807 
218 06 
199¢7 
187-20 
14863 
128067 
124.0 
11928 
1175 
11507 
1ilel 
103642 
9602 
8828 
77 ed 
T0602 
64e9 


DELTA 
D 
O18 
0 fed 
067 
1.00 
1053 
26 06 
2254 
2e9b 
3230 
3 6 
3 $92 
4.38 
4e51 
5.08 
6015 
7215 
32083 
9.74 
Liwee 
Wer 


POTe 
EN 
029 
Oe 02 
0.207 
oe) Me) 
02«37 
Qe 70 
eA ars: 
1.61 
2 0% 
2261 
3e19 
Jet S 
4254 
6013 
9296 

14053 

19.272 

312556 

45219 

60024 


STATICN P 


SVUUND 


1497e 
14976 
1497.6 
1497. 
1474.6 
14696 
14696 
14656 
140G 6 
146Ge 
14096 
145S6 
14696 
146596 
1471. 
14726 
1474. 
14756 
1477Te 
148C. 


130 


RENE nie, ae 
“ 8 ke 


60 


DB 


Leu 


—. 
OO 
C 


Niehas BNO... f7F7 aN 


PRRSOUiEs 


S0-0.0 N 145-0.0 W 


KD MO.-9 DAY-3 GMT-17.6 


300, 


Ghee Su Se) 
Tf 


3e 
SALINI 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 
POSITION 


RESUGTS OF_STP CAST 


PRESS 


0 
10 
20 
30 
SO 
75 
100 
r25 
150 
175 
200 
225 
250 
300 


TE MP 


12265 
12.62 
12.54 
83248 
Se 36 
4298 
42-58 
4256 
4e40 
4e16 
4202 
3290 
3236 
3e 81 


SAL 


32260 
32261 
32e61 
S269 
3287 
32293 
33-01 
33247 
33<«75 
33280 
33283 
S3¢35 
33289 
33294 


77= 6-155 
50—= O«ONse 145= 0e0W 


119 POINTS TAKEN FROM ANALOGS 


DEPTH 


124 
149 
174 
199 
223 
248 
298 


tot 


DATE 


a7) Seay 


GMT 1726 


SIGMA 
yD 
24 063 
24264 
24266 
25049 
25097? 
26 006 
26017 
26054 
26078 
26284 
26 088 
26291 
26094 
26099 


SVA 


33202 
3314 
3320e2 
250 e& 
204-9 
1966 
186¢5 
152-20 
129 63 
123643 
12061 
1174 
11464 
1105 


DELTA 
D 
020 
Oe 33 
0266 
0e97 
1240 
1290 
2239 
282 
316 
3248 
3273 
4208 
4.37 
493 


STATION p 
TRACE 
POT e SOUND 
CN 
0.0 1497.6 
0292 1497-6 
0.07 1497.6 
Oeol4 14326 
0s 32 1470. 
0.654 1469-6 
1207 14686 
Le S6 1469. 
2204 14696 
2e D6 1469-6 
3014 1469-6 
3e79 14698 
4649 146S56 
6 207 14706. 


Laz 


TEMPERATURE, i 
LL 8 lee 


60 


(aa) 
i) 
jc) 
LJ 
am 
ut) 
D 
W180 AER, ING. 777-- = fe 
oe 
50-0.0 N 145-0.0 h 
cit 0 MO.-9 DAY-U GMT-17.2 
300,5 


oo SY 35 
1, SAGO 


C 
SALINI 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE NOe6 
POSITION 


50= 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 


TEMP 


i2e75S 
12072 
12.57 
19224 
5241 
4295 
4270 
4256 
4.23 
4-06 
3. 89 
3082 


SAL 


32260 
32260 
32e61 
32e71 
32288 
32-92 
33410 
33¢e 52 
33075 
33078 
33480 
33283 


33<¢ BS 


33292 


145= 


7T7= 6-162 
O02eONe 


DEPTH 


0 
10 
20 
30 
30 
73 
99 
124 
149 
174 
199 
223 
248 
298 


0.20W 
114 POINTS TAKEN FRUM ANALOG 


135 


DATE 


4/ O/T 


GMT 17e2 


SIGMA 
T 
24261 
24-61 
24465 
25015 
25097 
26206 
26424 
260655 
2676 
26 082 
2623835 
26289 
26e91 
26097 


SVA 


3340 
3340 
33023 
28343 
20407 
19666 
180¢2 
150 ed 
131.25 
12507 
$2207 
119.3 
Livec 
Li2el 


DELTA 
DO 
Oe 0 
0,33 
0257 
0.939 
1244 
le 94 
2242 
3217 
3249 
3e 80 
4210 
4240 
40937 


STATION Pp 

TRACE 

POT. SIUND 
&N 
920 1497.6 
0202 1497.6 
0.07 1497. 
9215 14896 
C0. 32 1471. 
0255 14696 
1.07 1469-6 
1.254 14736 
2203 1470. 
2e56 1469. 
3215 14696 
32280 1463.6 
40532 14696 
Sis Ae 1470. 


134 


TEMPERATURE, I 
. 8 |p 


GO 


ga 

=O 

LU 

Ee 

=) 

ao 

elt AF. MO. Wiitue Ws 
Q_ 

O-0.0 N 145-0.0 W 
cH MO.-9 DAY-S GMIT-1/7.5 
300," 35 35 a 35 

SAISPNIT., COAGD 


135 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NOe 77— 6-169 CATE S/ S/77 STATIUN 


POSITION S0O— OceONs 145= 060W GMT 17¢5 
RESULTS OF STP CAST 124 POINTS TAKEN FROM ANALOG TRACE 


PRESS TE MP SAL DEPTH SIGMA SVA CELTA POT e 

T DO iN 

0 12273 32-60 0 24261 JI3SSe7 029 020 
10 12-70 32¢60 10 24062 33347 0«33 0202 
20 12.231 32261 20 24270 32620 02.67 0207 
30 72 02 32283 30 2oerS 22726 0095 0614 
50 5237 32290 50 26200 20248 1.37 Qo 31 
(i 4292 32294 73 26 208 195e2 1.86 0262 
100 4e¢53 33203 99 260e19 18465 2034 1205 
Veo 4265 aos OF 124 26262 144-60 2076 1.53 
150 4-251 33277 149 26078 129 e2 32099 2209 
1 Wg 4223 33-79 174 26283 124.7 3e41 20532 
200 4202 33281 199 26 036 121.25 Sate 3e1i1l 
225 3eS2 33« 84 223 26290 118645 4202 3279 
250 3289 33288 248 26293 11504 4e31 4o46 
300 3« 83 33294 298 26299 110¢7 487 6205 


r 


S OU ND 


1497. 
1497. 
14966 
1477. 
1471. 
1146S. 
1468.6 
147Ce 
14706 
1469. 
1456S. 
14596 
146Ge 
1470. 


alte aia & 


60 


aa) 

v8 

Ly 

Cr 

a) 

ie 

w1 80 6 -\{176 

fy: 

145-0.0 W 
240 MO.-9 DAY-6 GMT-17. 
S00," 35 35 at 35 
SALINITY, 0/06 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE 
POSITION 


NOe 


7f= 6-176 
50— OeON>s 


RESULTS OR STP CAST. 


PRESS 


0 
10 
20 
30 
50 
75 

100 
125 
150 
175 
200 
225 
250 
300 


TEMP 


1282 
12-82 
12.54 
10.65 
5e26 
4294 
4254 
4e 74 
4243 
4e2Zl 
4ell 
3297 
30 87 
3-84 


SAL 


32260 
32260 
32260 
32e72 
32089 
32295 
33292 
38 Oe 
334738 
33-280 
33282 
33283 
33485 
33092 


145—= 0.0W 
130 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


Cc 
10 
20 
30 
30 
1s 
99 
124 
149 
174 
199 
2235 
248 
298 


137 


CATE 


67 9/1F 


GMT 1723 


SIGMA 
T 
24659 
24259 
24065 
25209 
26 200 
26208 
26218 
26064 
26280 
26 083 
26¢36 
26288 
26091 
26097 


SVA 


335¢3 
So 5S 
33009 
28903 
201.9 
19467 
1854 
142.7 
12726 
124.7 
121.8 
119.7 
11726 
112.3 


Dr LTA 
D 
Oe 
0234 
C e667 
0.699 
1645 
12694 
2242 
2034 
3017 
3048 
3079 
4eCY 
4039 
4297 


POT e 
EN 
0.0 
0202 
007 
Oels 
0.33 
085 
1.208 
1655 
2201 
2034 
Sele 
2a 7a 
4039 
6e11 


STATION Pp 


SUUND 


1497.6 
1497. 
1497. 
1490. 
14706 
14696 
1458. 
1470. 
145Ge 
146S. 
14696 
1409.6 
1469. 
147Ce 


DB 


PRESSUME: 


60 


eso) 


— 
CO 
© 


CUD 


300.5 


oc 
SALINI 


138 


TEMPERA MWe, te 
u 8 1a 


145-0.0 W 


MO 29 LOA P/ COM Pals. 


ao SY oo 
NT, MADD 


OFF SHORE 


REFERENCE NOe 
POSITION 50= 
RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
7S 
100 
125 
150 
47S 
200 
225 
250 
300 


TE MP 


12.91 
12e 88 
12.66 
10.76 
5058 
4.91 
4263 
474 
4253 
4224 
4e 10 
30 S6 
3e91l 
3077 


T7= 6= 
Oe ONe 


SAL 


3259 
32259 
32259 
32276 
3289 
32293 
33208 
33250 
33273 
33078 
33280 
3381 
33285 
33290 


OCEANOGRAPHY GROUP 


183 
145—= 0.0W 


128 POINTS TAKEN FROM ANALSS 


De PTH 


0 
10 
20 
30 
50 
75 
99 
124 
149 
174 
199 
Po okt 
2483 
298 


Pag 


DATE 


TS SLTT 


GMT 173 


SIGMA 
T 
24457 
24658 
24262 
25210 
25096 
2607 
26022 
26054 
26074 
€6282 
26 e385 
26287 
26091 
26296 


SVA 


33707 
33707 
33348 
288 ol 
205-8 
19524 
181¢4 
151.26 
1327 
12528 
23.61 
121-0 
117.29 
113.1 


Dt.LTA 
D 
CeO 
Oe 34 
Oecd? 
1200 
1245 
1295 
22043 
ce 84 
319 
3051 
3082 
4213 
4243 
9 eOl 


STATION P 

TRACE 

POT e 3S JUND 
= N 
oem) 14986 
0-02 14986 
0.07 1497. 
0215 1491.6 
0.33 1471le 
02.65 146Se6 
1-908 1469. 
Les3 14706 
2204 1470.6 
22S 1469 
3217 1146S. 
3233 14096 
4.55 14696 
Gel? 14696 


300 


DB 


600 


CO 
is3) 
2), 


PIRES OUEs, 


1200 


13005 


140 


TEV RSRATURE,. 
* 8 ee 


REF. NO. 77 - 6 - 193 
SO-0.0 N 145-0.0 W 
MO.-9 DAY-8 GMT-17.3 
es 
ct 


C S: 
SRLTNITT, 2700 


LG 


a 


OFFSHORE JUCEANCGRAPHY GROUP 


REFERENCE NOs 
POSITION 


7?= 
50—~ OcO0N>e 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
15 
100 
125 
150 
175 
200 
225 
250 
300 
400 
500 
600 
800 
1000 
1200 


TEMP 


12279 
12.77 
12.78 
10.213 
Se 46 
4-95 
4267 
Be 72 
4.67 
ae 47 
4231 
4.10 
3e 94 
3280 
3077 
3067 
Be St 
3e 18 
2e 84 
2056 


SAL 


32659 
32259 
32< 60 
32¢7S3 
32489 
3292 
33-200 
336 42 
33-68 
3376 
33279 
33-81 
33682 
33289 
34.02 
34213 
34-220 
34-31 
34.239 
3444 


6—=193 
145= 


DEPTH 


0 
10 
20 
30 
50 
75 
99 
124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
990 
1188 


0 e0OW 


141 


DATE 


B84 9/77 


GMT 1723 
189 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24259 
24260 
24260 
25018 
25-98 
26206 
26e15 
26048 
26 069 
26478 
26282 
26285 
26288 
26295 
27 e06 
2teiS 
27e22 
27034 
27044 
27250 


SVA 


33505 
3356 
33503 
28061 
204 06 
19626 
188-43 
1S7 ea 
138-0 
129.28 
12661 
1226 
L20e5 
114.62 
10465 

S623 

90.3 
B80 el 

7109 

6569 


DeLTA 
D 
020 


0234 
0267 
0299 
10644 
1.94 
2243 
2286 
3022 
3256 
3088 
4219 
4049 
Se 08 
6016 
T2117 
Beeld 
928i 
11.33 
12.270 


STATIGN P 


SIJUND 


1497.6 
14976 
1G)7. 
1488. 
1472s 
1469-6 
1469-6 
LATO. 
1470; 
1470-6 
1A7 0% 
14696 
14696 
1469- 
1471. 
1472. 
1474. 
1476-6 
1477-6 
1480. 


DB 


Baghe rslUpRice 


60 


Loca) 


-— 
OO 
C 


CUO 


3005 


i 
SALINI 


142 


TEMRERAORE, tC 
4 8 le 


145-0.0 W 


O229 COATS OMGMI71 Ze 


oS Su SES 
TM, COAG 


OFFSHORE OCEANCGRAPHY GROUP 
REFERENCE NOo 77= 6-207 
POSITION SO0= OcONe 145— O0+0W 


PRESS TEMP SAL DEPTH 
:¢) 13222 32-57 0 
10 13221 32-57 10 
20 12.79 32258 20 
30 12.64 32e61 30 
50 5269 320 86 30 
75 4.83 32291 9 

100 4254 33292 99 
125 4208 3352 124 
150 42.61 33273 149 
17.5 4233 Soe? 174 
200 4216 33-81 199 
225 4205 33284 223 
250 3295 33286 248 


300 3076 33290 298 


143 


DATE 10/7 S/77 


GMT 17 e2 
RESUIMGS «BF «STP CAST 144 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
. 
24649 
24 49 
24258 
24264 
25293 
26207 
26018 
26256 
2674 
26081 
26285 
26 088 
26091 
26296 


SVA 


34566 
34563 
33609 
33202 
209 4 
19602 
185e6 
149.26 
13362 
12661 
12320 
119.29 
11725 
113.0 


DeLTA 
D 
020 
0235 
0269 
lise 
1654 
2204 
2.052 
20 G4 
3029 
3ebl 
3092 
4223 
40252 
5210 


POT e 
EN 
C20 
Q0e02 
0.07 
9216 
0-236 
0268 
Li 
10653 
2208 
2e2e6fl 
3e21 
3286 
4658 
6019 


STATION Pp 


S:JUND 


1499.6 
14996 
1497. 
1497. 
14726 
146S. 
1466-6 
1470. 
1470.2 
1469.6 
146G6 
14696 
14636 
146G. 


144 


EMPIRE TWwRIE., i 
u 8 le 


60 


aa) 

“S210 

wii 

CC 

a) 

os 

W180 REF. NO. 77 - 6 - 

o.. 
bO-0.0 N 145-0.0 W 

ct 0 MO.-9 DAY-11 GMT-3.3 

SALINITY, O/O00 


OFFSHORE GCEANOGRAPHY GROUP 


REFERENCE NOe« 
POSITION 


RESULTS OF STP CAST 


PRESS 


0 
10 
20 
30 
50 
73 

100 
125 
150 
175 
200 
225 
250 
300 


TEMP 


136.52 
1382 
12.80 
12219 
5239 
480 
4249 
4273 
4249 
4226 
4.08 
397 
3e 93 
377 


SAL 


32-58 
323598 
32-58 
32<¢64 
32.89 
3292 
33.18 
33261 

33.77 
33.81 
33282 
33.285 
33-88 
33-92 


77= 6-209 


50= OQeON, 145- O0e0W 


145 


DAVE 11/7 9/777 


GMT 


303 


127 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


1 
10 
20 
30 
50 
75 
99 
124 
149 
174 
i99 
2e5 
248 
298 


SIGMA 
t 
24044 
24250 
24259 
24675 
25298 
26208 
26031 
26 063 
26079 
26284 
2687 
26290 
26 2093 
26298 


SVA 


35000 
34428 
3369 
32167 
203067 
19504 
172-8 
143.3 
128e7 
124.0 
121e¢1 

118-43 
11529 
111.6 


DELTA 
D 
009 
Oe 35 
0269 
1.02 
1eSt 
2209 
2247 
22865 
3e 20 
3251 
3282 
4e1l2 
4041 
4298 


POT e 
EN 
029 
0202 
0.07 
Oe1S 
0235 
0 266 
1208 
1.52 
12.99 
2052 
3210 
3e 75 
4246 
6206 


STATION P 


SUUND 


15906 
1499-6 
1497.6 
1496.6 
1471. 
1469. 
14686 
147Ce 
1470. 
146GS-6 
14696 
1460S. 
1409.6 
146096 


300 


DB 


600 


(O 
OC 
C 


PFHESSURE, 


le@u 


1500,5 


TEMPERRIURE. C 
U s le 
CR nn Soe. ee 


REF. NO. 774 6-42 
Uu9-U9.0 N 142-40.0 N 
MO.-9 DAY-11 GMT-21.0 
Glee 
mi 


< S 
SFiEALN Dal.) ee Oe 


16 


Gio 


147 


OFFSHORE OCEANOGRAPHY GROUP 

REFERENCE NOs 77 6217 DATE 117 G/77 STATION 12 
POSITION 49=490e0Ns 142-40 OW GMT 2160 

RESULTS OF STP CAST 229 POINTS TAKEN FROM ANALGG TRACE 


PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT e SJUND 
T D EN 

0 13284 32061 .¢) 24240 354-0 020 0-90 1501. 
10 13. 83 32-261 10 24 040 35403 9235 O~n.0e 1501s 
20 13229 32<61 20 24e51 344e2 02 70 0e.07 14996 
30 12.50 32265 30 24e70 32604 1204 0.16 1497-6 
50 6244 32-6 81 50 25479 22261 1eS5 O05«36 14756 
2 53240 32-88 ine 25298 20469 2208 0-70 1471. 
100 5e16 WS Pd 99 26 004 199-1 2059 leis, 14,7) 
125 5217 33241 124 26042 16228 305 1.568 1472.6 
150 550 33280 149 26¢69 13820 3041 2e19 14746 
175 5e 19 33-4 83 174 26075 132¢5 3075 2074 14736 
200 4.89 33282 199 26678 12928 4208 3e3? 14726 
225 4.57 33683 22,5 264682 12661 4040 4206 1471. 
250 4e42 33-84 248 26284 124¢C 4e71 4e32 1471.6 
300 4e13 33-88 298 26291 11863 5032 6452 L1471le 
400 3293 33.98 397 27201 109¢5 6245 19-55 14726 
500 3288 34210 496 27ell 1C0O.7 7250 15-37 14736 
600 3-63 34217 595 27019 9306 Be47 20-79 1474. 
800 3226 3429 793 27232 8201 10623 33e«28 1476-6 
1000 2e91 34.238 990 27 042 7303 110277 47237 147836 


1200 2.63 34244 118@ 27e49 67-290 13217 62206 148064 


DB 


PH ood Fee 


60 


120 


—s 
CO 
Ss, 


C40 


3005 


ae 
Siellee Le INM 


148 


EMRE ae Pree 
e 8 


MO. 9 OAtete GMb 


<¥o 
oat 


8 
Ee 


3 
pe tee tue) 


oe 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE NOe 77= 6-218 
POSITION 49=41¢0Ne 140-40 -0W 
RESULTS OF STP CAST 
PRESS TEMP SAL DEPTH 
0 13266 32249 0 
10 13372 3249 10 
20 13228 32250 20 
30 9201 32259 30 
50 62 53 32e68 50 
75 5261 cy Tal ed TS 
100 5228 32%e96 99 
125 5e26 33-51 124 
150 Se1l5 33273 149 
gs) 4.81 33477 174 
200 4e56 33279 199 
reo 4.31 33-80 Pes 
250 4216 33% Ge 248 
300 4204 33-86 298 


149 


DAE Ler, FS IT 
6e2 


GMT 


124 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
24234 
24233 
24043 
25226 
25268 
25283 
260205 
26249 
26268 
26075 
26079 
26 08 3 
26286 
26 290 


SVA 


35903 
360 29 
35126 
27361 
23209 
218e¢5 
197 03 
jak ok ie 4 
13902 
1327 
128.7 
125%) 
122e7 
11869 


DELTA 
D 
040 
0 «36 
Ot ve 
1.203 
1252 
2209 
2% 61 
3204 
3.75 
4.08 
439 
4471 
5631 


STATIUN]]I 


SIJIUNOD 


15006 
1500. 
1499-6 
1484.6 
1475-6 
1472% 
14 71% 
14726 
14726 
1471% 
1471% 
1470-6 
1470. 
L47C. 


150 


TEMPERATURE, © 
u 8 le 


9 16 
0 erent 
300 
aa) 
600 
Ls 
am 
mai 
o 
WI00 REF. NO. 77 - 6 - 219 
Ce. 
U9-34.0 N 138-40.0 W 
1200 MO.-9 DAY-12 GMT-12.1 
SALAPNITY, O/A00 


OFFSHORE OCEANOGRAPHY GROUP 
7T7= 6-219 


REFERENCE NOe 
POSITION 


49= 34.O0N,y 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
75 
100 
25 
150 
175 
200 
225 
250 
300 
400 
500 
600 
800 
1000 
1200 


TEMP 


14242 
14622 
14207 
10. 80 
7268 
Se 64 
5095 
Se 56 
5037 
53 e24 
Se OT 
4-84 
4.60 
4e31 
4.01 
3e 83 
3263 
Bele 
2292 
2adD 


SAL 


32047 
32047 
3247 
32¢55 
32061 
32265 
32269 
33206 
33¢52 
33072 
S307 7 
33-79 
3381 
33285 
34-2009 
34.08 
34e15 
3426 
3435 
3440 


138-40.0W 


DEPTH 


C 
10 
20 
30 
50 
TS 
99 
124 
149 
174 
199 
223 
248 
298 
397 
496 
595 
793 
990 
1188 


151 


DATE L27 8/7 77 


GMT l2el 
181 POINTS TAKEN FROM ANALOG TRACH 


SIGMA 
T 
24ei7 
24221 
24 024 
24093 
25047 
25264 
25076 
26 010 
26048 
26066 
26072 
26076 
26 280 
26286 
27201 
27210 
27017 
27240 
27046 


SVA 


BTS af 
BT20Z 
36905 
304-0 3 
25207 
Cot ec 
22506 
194el1 
LiDdiives7 
141.2 
1360 
132066 
128 e2 
Ll2205 
109e2¢ 
102 0 

9524 
33.9 

7508 

7001 


Dr LTA 
D 
020 
9238 
Oe TO 
1216 
1265 
fh cs) 
aie 2S 
3e 36 
3Be 80 
4217 
4052 
An 25 
5218 
52 8l 
60e95 
B%eOl 
9e 00 
1079 
12239 
13264 


STATION 


POT e« 
iN 
020 
Oe 22 
0298 
Oe16 
0% 3S 
O77 
1.29 
1.90 
2.0 On 
Beie2 
3078 
4e51 
5230 
7e9D 

11.14 

15-338 

212.51 

34e23 

4829C 

65015 


10 


SOUND 


15926 
1502.6 
15026 
1491. 
1479-6 
14766 
147 36 
14736 
1473 
14736 
14736 
1472.6 
MiG Gie 
14726 
1472s 
Oe Se 
1474.6 
1476.6 
1475-6 
148C. 


TEMPERA TURE, IC 
: 8 Lie 


60 


UB 


120 


—-> 
OO 
> 


Ne. FW = S = 


PRESSURE» 


5-0 N 136-40.0 


CUD 


9 ORAY-L2e GNi-18.6 


300.5 


335 Su 52 
iy 


2 
SALINITY, 670 


OFFSHORE OCEANOGRAPHY GROUP 


REFERENCE NO« 
POSITION 


77= 6-220 
49= 2600Ny 


RESULTS GF STP CAST 


PRESS 


0 
10 
20 
30 
50 
tS 

100 
125 
150 
“7s 
200 
225 
250 
300 


TEMP 


l5e12 
13-06 
14279 
10. 83 
3266 
fa, 37 
6e56 
6«e 08 
6202 
Se9l 
Se61 
9240 
3e10 
4268 


SAL 


32054 
32254 
Si2e55 
32259 
324262 
32265 
32e71 
33209 
Jae, Be 
33282 
33284 
3385 
3386 
33-88 


136=40.0W 
125 POINTS TAKEN FROM ANALOG TRACE 


DEPTH 


6) 
10 
20 
30 
30 
“3 
99 

124 
149 
174 
1399 
223 
248 
298 


Heys) 


CATE hag 2797, 


GMT 13¢5 


SIGMA 
T 
24-08 
24209 
24 e15 
24095 
25033 
25454 
25070 
26 206 
262049 
26266 
26071 
26074 
26279 
26285 


SVA 


384-8 
384e1 
37820 
301-9 
26661 
246 04 
erhs f 
197.3 
1572/7 
141.7 
1366 
13420 
130 .C 
12423 


Orc LTA 
D 
020 
Ge 38 
Oel7 
Lell 
1268 
Par yee | | 
2eGi 
3045 
3239 
4226 
4eH1 
4694 
Sell 
5e 91 


POT e 
PN 
90-9 
02.02 
0.92 
0216 
0240 
0.230 
Lets 
1.95 
ie 3S 
Je TS 
3234 
4G4eoa7 
5637 


Bak 


STATION 9 


SUUND 


15056 
LOaGiSe 
1504.6 
1491.6 
14336 
14796 
1476. 
147S5e 
14706 
14766 
1475.6 
14756 
1474.6 
14736 


300 


DB 


600 


CO 
& 
= 


PRESSURE; 


1200 


1500.5 


154 


ial ale at: & 


REF. INGO. 77 = Bo eka 
U9-17.0 N 134-40.0 NW 


MO..=98 DAS 'GMT=O02 07 


318 Su Bd 
1, 


C 
SAIL VT Ts. (WO 


OFFSHORE OCEANCGRAPHY GROUP 


REFERENCE NOe 
POSITION 


TT 
49—-17¢e¢0N> 


RESULTS OF STP CAST 


PRESS 


0 

10 
20 
30 
50 
7S 
100 
125 
150 
175 
200 
Zea 
250 
300 
400 
500 
600 
800 
1000 
1200 


TEMP 


153.93 
15250 
1539 
14232 
9e 37 
8203 
7029 
6256 
6025 
6¢13 
5276 
Se55 
Se 31 
4-34 
4201 
36 83 
3247 
3ell 
Feds Go| 


SAL 


32022 
32223 
32423 
32228 
32249 
32-58 
32257 
3302 
33042 
332470 
33480 
33284 
33286 
336589 
33e 99 
34209 
34215 
34229 
34238 
34443 


6-221 
134—40.0wW 
190 POINTS TAKEN FROM ANALCGG TRAC® 


DEPTH 


0 
10 
20 
30 
50 
“5 
99 

124 
149 
174 
199 
224 
243 
298 
397 
496 
Je) 
793 
991 
1188 


io 


DATE 
GMT 


SIGMA 
T 
23474 


B3s7 


23478 
24204 
25el2 
25440 
29057 
25494 
26030 
26253 
26266 
26072 
26076 
26284 
26297 
27209 
27216 
27230 
27041 
27248 


13/7 Ss/77 


QO «7 


SVA 


41628 
4159 
413.9 
3887 
2 86 03 
26004 
244e1 
208-9 
17504 
15367 
141.7 
13665 
13265 
124.8 
11343 
103.1 
Wea 

B4e.9 
7504 
H3e7 


DELTA 
D 
00 
0242 
Oe &3 
1624 
1.39 
2a BE 
3e2l 
3078 
4025 
4266 
5203 
Se 33 
Se fl 
6 e 36 
7054 
9262 
11643 
MSte Css 
14.47 


POT. 
EN 
0.9 
Os 62 
0.08 
0.19 
0245 
O e 23 
1245 
2010 
2076 
3244 
4,04 
439 
5.71 
7251 

ee eer. | 

16665 

22425 

35018 

49077 

6538 


STATION 8 


SIUND 


13966 
15066 
15066 
15026 
14866 
1481. 
14796 
1477e 
1476e 
1477. 
1476. 
14756 
1475e 
1474. 
14736 
1474.6 
L475e 
1477. 
147GSe 
148306 


156 


TEMP Ga eu. te 
u 8 Le 


60 


‘ea 

mae 240 

Lu 

oa 

ea 

oe 

W180 Be 9) es eee 

Le 

D.O N 132e-40.0 
en 0 9 DAY-13 GMT-7.9 
3003" 35 35 3 35 
SALINITY, 0/00 


OFFSHORE OCEANOGRAPHY GROUP 
REFERENCE NO. 77=—..6=222 
POSITION 49-106e0Ns 132—40-.0W 


RESULTS OF STP CAST 


PRESS 


TE MP 


15¢16 
15216 
15218 
15218 
10.89 
Be25 
Te 52 
6252 
6 «30 
6e17 
Se 86 
5250 
5e15 
4.283 


SAL 


320e19 
32019 
32219 
3232 
32e51 
32259 
32.268 
33215 
33262 
336¢ 80 
33285 
332836 
33-87 
33289 


125 POINTS TAKEN FROM ANALCGG 


DEPTH 


157 


DATE 137 ‘S7°77 


GMT 


SIGMA 
ij 
23-80 
23480 
2379 
23289 
24088 
eawod 
25055 
26205 
26045 
26061 
26269 
26 0/4 
26079 
26284 


709 


SVA 


41162 
4117 
41224 
40361 
309 e2 
262-8 
24604 
19866 
161.1 
146 4 
13922 
13423 
129468 
12562 


DELTA 


STATIIN 7 

TRACE 

POT e SUUND 
= N 
Oe 1359046 
C202 1505e 
9e08 15056 
OelG DODD» 
0047 1491. 
Co91 14826 
1243 14806 
2% 13 1477. 
2075 1477. 
5330 1477e 
4206 1476. 
4430 14756 
S200 1474. 
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3% The data is deleted because duplicate samples at a depth were not within 
-01 /oo (salinity) or .08 ml/1 (oxygen). 


Sipedata: 


Consecutive # Comments 


14 deep cast only used as part of 
consecutive number 13 
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Note: all other STP's were taken as part of the MILE program and are not 
included in this report. 
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Abstract 


Surface (approx. l-metre) oceanic salinity and/or temperature have 
been recorded daily at several locations along the coast of British Columbia 
for varying lengths of time - from a few months to a few decades. At present, 
such data are being gatered at sixteen places - of which fifteen are 
Ministry of Transport lightstations, the remaining one being the Pacific 
Biological Station, Departure Bay. Temperatures are determined at all sites 
by means of mercury-in-glass thermometers; salinities are obtained at 
fourteen sites only, by means of hydrometers. The data so obtained during 
each calendar year are published in two forms. Firstly, tables provide, for 
each site, the monthly means and the associated standard deviations, as well 
as the maximum and minimum values recorded during each month; the annua | 
means are also listed. Secondly, graphs indicate the behaviour, throughout 
the year, of the data after the higher-frequency oscillations (e.g., those 
of tidal period) have been removed ("smoothed") by means of a seven-day 
normally-weighted running mean. 


This publication presents the data obtained in 1974. 


1ags va. 
a 
alRe2arrg A adhere af wat ’ p fl 
o e776 paertTt nti yo - beorog ee 6 one 
Pt389. ors ented ond pArAT SER Sh “rauok waged ty 
a? eodiz ile te bantimasob ets agwdteredceT ~\68 srusisded. 
ar tA Danistde ota zethint ise. raratemom Wisny ‘2este-nt- ‘ 
| 6 bantaide o2 sF6b aT eve tan YH TO Qndom ¥d Vy Cio tt 
Ivovd asfdsd ,videvta  , en Ne owt WT befatiduq 345 4 
EL Y. > »eMOFIBIiVSD Yiahaste2 Meek IO22h any abl PISO xfddirom od 
inuimnn off os$nom dose oath ft anatase 2sulsv mmtntm bass ov 
iONuoINy .uoiveted ads absothal eqs... TRON, badath 
ALONS G.a) Shortal roe VoNsupS TT ~ woth | ait 4a5th. pteb . is Te 
‘eb«nevee A TO ena Yd i "hodscm,") DSOVoHns, “naed: sven iboting tat e 
teem Debi besnetow: stan | 


co 
&- ” 


= 


i>, a a 
hs 38 
7 


of beaterda, sfoeh sod efneeaw notdeot [ug etn te he 


‘ ‘ 7 Lvs, VQ a“ - ; 
. my CHLe ks Coes ; 
L4 be Collowed oye 
 MARMECREPT* wi3e8 is. me 
; 


CVA TOM. 


Introduction 


Daily observations of sea-surface temperature and salinity have been 
made since the early 1930s at numerous locations along the British Columbia 
coast. During 1974 observations were made at 16 shore stations (page 6). 
Table 1 lists these stations in north-to-south order along the “outside coast" 
(Langara Island to Race Rocks) and along the Strait of Georgia (Cape Mudge to 
Active Pass). The general location of each station, as well as the names of 
the observers that participated, are also noted. Most of the sampling sites 
are at lightstations, and the voluntary services of the lightkeepers as 
observers have been obtained by arrangement with the Ministry of Transport. 
The Cape St. James station is a combined radiobeacon and meteorological 
station, and the services of the staff there have been obtained through the 
kind permission of the Regional Director, Atmospheric Environment Service. 

The observers at the lightstations receive a payment from Ocean and Aquatic 
Sciences, of the Department of Fisheries and the Environment, for their work. 


This report presents the seawater data obtained from these shore 
stations during 1974. 


Observational Equipment and Procedures 


Except at Active Pass, each daily observation is made within one 
hour before (and as near as possible to) the occurrence of the daytime high 
tide. The exact time is dependent both upon weather conditions and upon the 
press of the observer's lightkeeping duties. At Active Pass, observations are 
made at daylight high-water slack as obtained from the Canadian Tide and 
Current Tables (Canadian Hydrographic Service, 1974). No sampling is attempt- 
ed in darkness at any station. 


Temperatures are measured by means of a mercury-in-glass thermometer 
recording within the range 10° to 140° Fahrenheit (F); it is graduated in 
1° F intervals. Each thermometer is checked against a calibrated thermometer; 
the maximum allowable error is taken to be +0.4°F (+0.2°C). The seawater 
temperatures are estimated to 0.1°F. The thermometer, (partially) enclosed 
in a protective case of 1-in (2.5-cm) aluminum pipe, is attached to the end 
of a pole (also made of aluminum pipe) which can be as long as about 20 ft 
(6 m). The thermometer is lowered into the water to a depth of 3 ft 
(about 1 m) and lett at that depth for two minutes. The greatest pole lengths 
are necessary at sites where observations are carried out from steep ledges. 
At some stations, water samples are obtained by bucket during inclement weather. 


At every station except Sheringham Point and Cape St. James!, a 
25-oz (710-cc) glass or plastic bottle is also attached to the pole. At the 
same time that the temperature of the seawater is recorded, a sample is drawn 
from this bottle, for use in the measurement of density by means of a 
hydrometer. The hydrometers employed are similar to those used by the U.S. 
Coast and Geodetic Survey (USC&GS) at its tidal stations. (Since 1970, the 


1 Density (and, therefore, salinity) measurements were terminated at 
Sheringham Point on 31 March 1970 and at Cape St. James on 31 May 1971. 


USC&GS has been a part of the National Ocean Surveys of the National Oceanic 
and Atmospheric Administration (NOAA).) 


Hydrometers actually measure the specific gravity of a seawater 
sample. Specific gravity is a ratio of two densities and is therefore a 
dimensionless quantity. If however, by definition, distilled water at a 
temperature of 39.2°F (4°C) has a density p_ = 1, then the specific gravity 
of a substance having density p is e/p, and is numerically equal to the value 
ofe ps 


The density (or specific gravity) of a seawater sample depends upon 
both the quantity of dissolved material in the sample (the "salinity") and 
the sample temperature at the time the measurement is made. Densities 
determined by hydrometer without temperature control must therefore be 
reduced to some "standard" temperature for conversion to the corresponding 
salinities. The standard adopted for this program is 15°C (59°F), the same 
as that presently in use by the USC&GS. 


An expression of the general form Sp. Gr. Tp. (or Temp.) 15/4°C is 
provided on every hydrometer utilized in this program. It incorporates both 
the basis of specific gravity (distilled water at 4°C (39.2°F)) and the 
standard temperature (15°C or 59°F) employed. 


Hydrometers are supplied to the stations in one or more of three 
ranges of specific gravity: 0.9960 - 1.0110, 1.0100 - 1.0210, and 1.0200 - 
1.0310. The scales are divided into intervals of 0.0002, and the instruments 
are believed accurate to +0.0001. The hydrometers are read employing 
techniques described by the USC&GS (Adams, 1942). Each instrument has its 
calibration checked immediately before being sent to a station. 


The time of each daily observation, and the associated seawater 
temperature and hydrometer readings, are recorded on monthly field sheets. 
At present, such sheets are mailed to the Pacific Environment Institute, West 
Vancouver, British Columbia, every two months for preliminary processing. 


Preliminary Processing of the Data 


This stage consists of several operations. The temperature data 
are scanned, and values are rejected if it is discovered that a faulty 
thermometer has been used, or if the value is obviously the result of a mis- 
reading or of any other error in technique. The accuracy of "good" individual 
readings should be within +0.4°F (+0.2°C). The observed hydrometer readings: 
are reduced to densities at the standard temperature, 15°C (59°F), by means 
of tables prepared by the USC&GS (Zerbe and Taylor, 1953). The appropriate 
calibration correction is then applied to each such density value. These 
corrected values are in turn converted to salinities. A salinity is rejected, 
again, only if obviously due to misreading of the hydrometer or to other 
procedural errors. It may be noted that comparisons involving several dozen 
samples collected at B.C. shore stations have indicated that about 85% of the 
"hydrometer" salinity data agreed, to within +0.3°/..0, with the corresponding 
values determined by laboratory salinometer (Hollister, unpublished). 


If observations are missing for one day or for two consecutive days, 
the resulting gap is filled by value(s) obtained by linear interpolation 
utilizing the two opservations bounding the gap. No interpolated values are 
provided when readings are missed for three or more consecutive days (whether 
by accident or by design). 


Machine Processing of the Data 


For each calendar year, the daily temperature and salinity data 
remaining after the preiiminary procedures noted above are processed into 
final form by the Marine Environmental Data Service (MEDS) of Ocean and 
Aquatic Sciences, Department of Fisheries and the Environment, Ottawa. For 
each station, this machine processing involves the computation of the twelve 
monthly means for temperature and for salinity, as well.as of the correspond- 
ing standard deviations. The annual means are also determined. All means 
are rounded off to the first decimal place, and the standard deviations are 
truncated at the second decimal place. Data obtained by interpolation are 
not utilized in the computation of the means. 


A form of smoothing has been performed on the data to minimize the 
effect of any variability associated with frequencies large compared to the 
annual frequency (those associated with tides, for example). For simplicity, 
the daily values at each sampling station are here considered to be equal ly- 
spaced in time - with a sampling interval, therefore, of 24 hours. A seven- 
day, normally-weighted running mean (e.g., Holloway, 1958) has been utilized 
for smoothing; this form of filtering is considered to result in an output 
free of such defects as "polarity reversals" or phase shifts. The running 
mean is computed, for the entire year, for both temperature and salinity. 

In order that these means for each station be as continuous as possible 
consistent with the data involved, interpolated daily values have been 
utilized in the associated computations. However, when a period of greater- 
than-two consecutive days of missed data is encountered, the computations are 
interrupted. 


Presentation of the Data 


The first major section of this report (pp. 14 to 77) subsequent to 
the text tabulates. in monthly format for each shore station in 1974, the 
daily values of temperature in °F and of salinity in parts per thousand 
(ppt, °/oo). Three months' data are listed on each page. Also recorded for 
each month are the mean, the standard deviation (STD, DEV.), the number of 
observations (OBSVNS.) involved in the computations of these two quantities, 
and the maximum and minimum values. With the December values for each 
station are also included the annual means (YRLY. MEANS) for temperature and 
salinity. Each interpclated daily value is identified by an asterisk (*). 
"Missed" values with which no interpolation is associated are each denoted by 
a "*0.0" entry. Invalid days, such as April 31, are indicated by a "0.0" 
entry. On each page, the latitude and longitude of each station (in degrees, 
minutes and seconds) are noted immediately after the station designation. 


It may be noted that, for ease in reference, the monthly- and 
annual-mean temperatures and salinities are summarized in Tables 2 and 3 
respectively. Temperatures in Table 2 are given in °C (rounded to the FINSt 
decimal place) rather than in °F, in deference to the almost-universal use of 
the Celsius system of temperature measurement in present-day marine science. 


"Annual" graphs of the seven-day, normally-weighted running mean for 
temperature and salinity at each station comprise the second major section of 
the report (pp: 80 to 111). These graphs are copies of the machine plots of 
the means - reduced for display by present-size pages. Any interruption in 
the associated computations will result in a gap in the plotted output. Each 
graph for temperature is provided with a scale in degrees C as well as one in 
degrees F. 


It will be seen that, subsequent to April 1974, there occurred a 
marked increase in the number of missed salinity and temperature observations 
at Departure Bay. This loss of data has resulted primarily from the fact 
that, from May 1974 onward, circumstances beyond the control of the program 
have rendered it impossible to carry out observations on weekends (Saturdays 
and Sundays) and on statutory holidays. The number of (non-interpolated) 
values available for determination of each monthly mean has therefore been 
reduced from, approximately, thirty to twenty at this station. The running- 
mean calculations have suffered accordingly. 


At Active Pass, the daily salinity values (and the associated run- 
ning means) were relatively low - often < 20°/,. - during June through August. 
The salinity range utilized on page 111 has therefore been chosen to be 16 to 
30°/o0, rather than 20 to 34°/,,. as in the other running-mean plots for 
salinity. It is felt that the variability in the mean during the three-month 
period can thus be better displayed. 
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Table 1. B.C. shore stations making oceanographic observations in 1974: 


general locations, and names of observers. 


Station 


Location 
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Langara Island 


Bonilla Island 


McInnes Island 


Cape St. James 


Egg Island 


Pine Island 


Kains Island 


Amphitrite Point 


Sheringham Point 


Race Rocks 


Cape Mudge 


Sisters Island 


Chrome Island 


Departure Bay 


Dixon Entrance, 
south side 


Hecate Strait, north 


Milbanke Sound entrance, 
north side 


Queen Charlotte Islands, 
south end 


Smith Sound, southern 
entrance 


Queen Charlotte Strait, 
western entrance 


Quatsino Sound entrance, 
rorth side 


Barkley Sound, western 
entrance 
Juan de Fuca Strait 


northern shore 


Juan de Fuca Strait, 
eastern end 


Strait of Georgia, 
northern entrance 


Strait of Georgia, 
central 


Strait of Georgia, 
central western shore 


Strait of Georgia, 
central western shore 
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. Millsip (Miss) 


Emrich (Mrs.) 


“Tutt (irs) 


Collins (Mrs.) 


Coldwell 


Edwards 


. McNeil 
. Nuttall 


. Bruton (Mrs.) 


. Anderson (Miss) 


wW.A. Egg 
. Wilkie 
Lundy 


McNeil 


. Haraldson 
PY ce 


Gardner 


D.. Pozar 
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Table 1. continued 


Station Location Observer(s 
Entrance Island Strait of Georgia, E. Cehak (Mrs.) 
central western shore 


Active Pass Strait of Georgia, Jeb. Ruck 
southwestern shore 
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Tabulations of Daily Sea-Surface 


Temperature and Salinity 


1974 


TEMP : Temperature (°F) 
SAL: Salinity (ppt, * feo) 
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LANGARA ISLAND 54 15 19 N 133 03 30 W 
JANUARY FEBRUARY MARCH 1974 
DATE TEMP SAL TEMF SAL TEMP SAL 
1 42.6 21.8 39.8 32.0 4263 31.9 
2 42.0 31.28 4i4& 31.8 42.6 31.9 
3 &2e% 31.9 41.6 32.0 42.4 32.3 
& 4204 31.6 41.2% 32.0 42e1 3201 
5 & 2-H 32.9 42.1 32.9 42.0 32.9 
6 42. 32.9 42.6 31.8 41.8 320% 
7 42eh 31.9 42,8 31.6 40.7 3223 
8 4226 3220 42.9 31.5 * 41.2 * S202 
g 42.7 32.5 42.8 31.6 41.8 32ei 
10 41.9 32.5 42.8 31.6 41.9 31.9 
pS 41.9 31.9 42e€ 31.5 42.5 3223 
TZ 41.3 31.9 42.0 31.6 42.6 32.0 
13 40.2 3201 42 ei 31.6 42.5 32.9 
14 40.0 31.9 42.9 31.9 42.5 32.3 
ao need: Fe ¥* 31.8 43.2 31.9 41.9 32.0 
16 39.0 31.65 42.9 32.9 42e1 32.0 
17 &Q.5 31.9 43.3 31.8 41.9 32.0 
18 41.2 3129 43.4 3201 42.4 3224 
19 4ie? 3269 44.0 31.9 42.9 32.0 
26 41.3 32.29 43.6 31.9 42.6 32.0 
a 41.4 3201 2.5 21.8 43.0 31.9 
23 42.8 32.9 42.9 32.9 43.4 3201 
24 4206 31.26 43.6 31.9 43.7 32e1 
25 4265 3201 42.5 31.9 43.4 32ei 
26 42.7 5209 43.1 31.9 &4 9 Karp tie 
27 42.5 31.8 42.7 31.9 44.4 31.9 
28 41.6 31.9 42.3 31.8 44.5 $129 
29 41.24 320% 0.C 0.9 * 43.8 * 31.9 
30 40.9 31.9 0.¢ 6.3 43.1 32.0 
31 * 40.4% * S149 9.¢ 0.9 41.2 31.8 
MEANS 41.8 32.0 42e€ 31.8 &2.6 B2eil 
OBSVNS. 29 29 28 28 29 29 
MAXIPMUM 42.8 32.5 44.0 Seed 4&.5. 322% 


MINI#UM 39-8 31.6 39.8 31.5 40.7 31-8 


STO.CEV. e 94 22 084 017 88 016 
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LANGARA ISLAND S54 415 19 N 133 03 30 Ww 
APRIL MAY JUNE 197% 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 43.2 31.9 45.4% 32.1 46.9 3225 
2 4.1 S2e1 45.E 31.9 Ufa? 3223 
3 GQuei 320i 45.7 31.9 48,3 32.5 
& G4ei 3201 46.1 32.9 484 32% 
5 43.8 31.9 4601 ates 47.8 32.5 
6 44.2 32.9 46.7 31.2 49.2 32.5 
4 44,3 32.0 46.7 31.9 4Bo7 320% 
8 44.6 32,4 46.7 31.6 49.1 3224 
9 456 3201 46.8 31.6 4904 32.3 
19 45.5 32.0 46.¢ 31.6 4926 32.0 
11 44.8 31.8 46.9 31.6 5028 31.9 
42 &5ei1 3229 47.0 31.9 51.9 32.9 
13 * 44,8 ¥* 32.0 46.7 31.9 | 493 31.9 
14 44.5 31.9 47.4 31.9 49.2 32.1 
16 44.3 31.6 46.5 32.5 4Qeoi 31.8 
16 Gaed 31.9 46, 2 31.9 G87 3126 
17 44.29 31.8 46.7 32.3 50.6 31.8 
18 45ei 31.6 46.3 32.3 51.8 3ie1 
19 45,0 31.56 47 oi 31.9 49.0 31.5 
21 45.2 31.8 4&5 28 32.4% 40.8 S201 
22 4oe7 31.5 4Oe2 32.7 47.7 3145 
25 B51 22.8 4602 32% * 48.3 m 3128 
24 45.3 31.9 47.8 32.7 490 3201 
25 G5e2 32ei 47.4% 3207 49.4 31.29 
26 45.7 322% * 47.€ ¥ #3257 48.6 31.8 
27 HE. 5 Scot 48.3 32.7 48.6 31.8 
28 45a 31.9 47.6 32.0 49.6 31.9 
293 4507 scot 471 32.5 49.38 31.6 
390 44.8 31.9 47.4 32.7 50.1 31.9 
$1 0.0 0.0 462° 32.5 9.9 0.9 
MEANS 44.8 41.9 LOo7 32ei 49e2 32.0 
OBSVKS. 29 29 390 30 29 29 
MAXIMUM 4E.3 320% 48.3 32.7 51.8 32.5 
MINI WUM 43.2 31.5 45.4% 31.2 46.9 Siel 


‘STOTEV. 2 08 019 e 66 041 1.05 e 36 


16 


LANGARA ISLAND 54 15 19 N 133 03 30 W 
JULY AUGUST SEPTEMBER 1974 
DATE TEMP SAL TEMF SAL TEMP SAL 
i 4o.7 31.5 54.7 31.5 5225 32-1 
2 50.4 31.5 58.7 32.9 52.5 3221 
3 49.4 3125 5406 32e1 51.3 3207 
fs 50.9 2124 54.¢ 321 5203 3225 
5 50.6 3122 55.7 3229 51.0 32.9 
6 50.6 31.1 54.2 3201 51.7 3221 
7: 50.4% 31.5 54.4 31.9 5201 31-6 
8 51.6 31.24 S4el 32.3 51.7 31.6 
9 Siw? .- 31.5 Seer 31.5 51.6 31.5 
10 50.7 2150 54.9 31.6 55.3 31.6 
ii * 56.5 * 31.8 54.9 31.1 55.9 31.8 
12 50.3 31.8 5322 31.9 55.3 31.9 
13 50.7 31-2 52e2 31.9 5601 31.9 
14 5029 31.6 53.6 31.8 ‘55.0 32.0 
15 51.6 31.6 51.8 32.0 54.8 32.90 
phe a 50.6 31.8 51.€ 32.3 55.0 3201 
17 52.3 31.9 50.7 32.3 55.3 31.9 
18 5302 31.9 50.3 3204 54.9 32.9 
19 5220 31.9 49.8 32.5 57.6 Si 2 2 
20 51.9 31.9 * 50. *. 3205 57.4 32.9 
(as 50.7 3201 50.2 3204 58.3 32.90 
oe 51.24% 3201 51.8 32.0 5628 32.0 
23 51.9 32.0 52.6 3201 56.3 31.9 
24 54.5 3201 5225 31.9 56.38 31.9 
25 5321 32.0 54.6 32.0 5626 31.8 
26 5322 31.9 54.3 32.90 55.0 31.0 
27 5429 31.28 54.8 31.8 53.8 30.8 
28 54.8 32.0 55.6 31.8 52.3 31.1 
29 54.2 31.9 54.2 31.8 56.8 31.5 
39 54.26 30.3 54.0 32.0 50.6 31.2 
$1 53.26 31.6 53.8 31.8 0.0 0.6 
MEANS 51.8 31.7 53.5 32.0 54.2 31.38 
OBSVNS. . 30 36 30 30 30 30 
MAXIMUM 54.8 32.1 58.7 32.9 58.3 32.7 
MINIMUM 49.4 36.3 49.8 31.1 50.6 30.8 


STOeOEV. 1.59 238 1.990 0 34 2.30 041 
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LANGARA ISLAND Sa 225) TS) N 133 63 30 W 
OC TCBER NOVEMBER DECEMBER 197% 
DATE TEMP SAL TEMP SAL TEMP SAL 
x 50.9 Siel 514% 32.1 46.8 3201 
Z 5228 31.5 51.2 31.6 47.3 31.8 
3 51ie7 31.9 Shia 31.8 &7el 31.8 
O ale, 3129 509 3122 47.0 31.8 
é 50.8 31.56 50.€ 31.5 4&7 0% 31.5 
6 53.3 21.2 49.8 31.5 * 47.25 2 3itn.5 
rs 53.5 3547 49.4 30.8 &7.7 31.6 
8 53.3 30.8 4924 31.9 uTo@ 31.5 
=) 52.6 31.0 50.4 31% 471 31.5 
10 51.4 31.24 50.5 31.4% 47.3 31.8 
11 51.5 30.6 49.3 31.6 GE 31.0 
12 5204 124 48.9 31.4% 4ES 31-8 
£3 5122 $1.5 47.7 31.4 4602 31.6 
1% 5322 312% 48.2 31.5 4608 31.8 
15 5208 3122 49.3 21.8 46.8 31-9 
1€ 51.6 3126 47.7 31.6 46.0 31-9 
Ly, 5122 31.5 47.4% 31.5 44e7 3125 
18 5322 31.4 47.7 31.8 G6eoi 31.6 
19 51.9 31.5 472 31.5 45.8 31.6 
20 51.9 31.26 46.7 31.% 45.6 31.6 
21 510% 3104 46.0 31.2 45.0 3125 
23 5206 31.0 4702 31.8 & 601 3125 
24 52.5 31.2 47.7 31.4% 46.8 31.8 
25 53.0 31.90 hEo% 31.4 4508 31.6 
2€ 5209 31.25 47.8 31.5 %5.0 31.6 
27 Fidiay f 31.2 47.6 31.5 4G.7 31.6 
28 52.8 31.4 4824 31.6 4Seol Si.9 
29 51.6 3122 47.28 31.6 45o% 31-8 
39 5129 31.25 47.5 31.26 45,9 320% 
31 51.3 31.8 c.C 0.0 44.9 32.0 
MEANS 5202 31.3 48.6 31.5 4Oe2 31.7 
OBSVAS. 31 31 38 30 36 30 
YRLY eMEANS cc ce nec seen esse cee senesesevesessessseresee eee 47.9 31.8 
MAXIMUM 5305 319 51.4 3201 47.7 3224 
MINIRUM 50.8 30.6 46eu 20.8 44.7 31.0 


STO.OEV. 2 81 033 1.57 025 95 226 


BONILLA ISLAND 


DATE 


MEANS 
OBSVAS. 


MAXIMUM 
MINIMUM 


STO.DEV. 


OGNAMN SE WN PH 


s 


53 29 39 N 
JANUARY 
TEMP SAL 
42.5 30.4 
42e2 30.2 
41.5 30.7 
42.0 3024 
41.5 30.4% 
4202 30.6 
41.62 30.4 
42e2 3026 
41.7 3024 
41.0 02% 
38.5 30.6 
41.8 30.7 
38.2 30.6 
0.0 *, 0.0 
c.0 * 9.90 
0.39 * 9.90 
41.0 30.4% 
41.5 * 30.7 
42.0 31-90 
41.8 30.7 
22 300% 
43.5 30.6 
43.8 30.6 
&3.22 30.8 
4&3,0 30.8 
43.2 36.7 
432% 30.8 
43.2. 31.9 
42.5 31.9 
41.5 30.7 
4122 * 33.9 
42.0 30.6 
26. 26 
43.8 31.0 
3822 30.2 
1.232 e2i 
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130 38 04 W 


FEBRUARY 
TEMP SAL 
41.0 31.2 
40.2 3024 
41.8 30.2 
422 Siel 
41.8 30.8 
42e2 3024 
4209 30.8 
42.8 Sie 
42.5 31.1 
42e7 36.8 
42 .€ 30.8 
42.0 30.6 
42.8 30.3 
42.4 30.8 
42e1 30.4 
42.5 30.4% 
%2.5 30.3 
43.0 30.6 
&3.2 30.8 
42.8 30.8 
43.3 30.4% 
43.8 30.0 
42.6 2909 
43.2 30.6 
4202 30.3 
44.9 30.4 
41.6 29-9 
4205 30.6 

0.0 0.0 
9.0 o.90 
0.¢ 6.0 
42.4 30.6 
27 27 
44.6 31.2 
40.2 2949 
078 2 36 


MARCH 


TEMP 


42.0 
41.0 
4205 
42.9 
42.3 
42.3 
43.6 
42.0 
43.2 
43.0 
44.0 
&4.2 
45.90 
452 
44.5 
4302 
42.8 
43.0 
44.9 
43.8 
44.9 
44.8 
47.0 
4505 
44.0 
442 
45.5 
442d 
452 
457 
454% 


43.8 
31 


47.9 
41.6 


1.39 


SAL 


30.6 
30.2 
30.0 
30.2 
30.2 
29.9 
31.0 
30.4 
30.3 
30.6 
30.4 
31.0 
31.4% 
3121 
30.8 
30.0 
30.3 
30.3 
300% 
30.4% 
30.7 


30.2 


31.0 
30.8 
30.7 
30.2 
30.6 
30-8 


1974 


30.8 


30.3 
30-8 


30.5 
31 


3124 
29.9 


e 36 
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BONILLA ISLAND 53 29 39 'N 130 36 04 W 
APRIL MAY JUNE 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 4525 30.7 47.8 302% 49.5 30.4 
2 &5e% 30.6 47.4 30.4% 50.2 29.7 
3 44.6 30.2% 46.2 29.9 51.5 30.3 
4 GE? 30.0 46.3 2929 53.5 30.0 
5 44.8 30.2 47.6 30.0 5028 30.0 
6 44.7 30.6 48. 30.2 5228 30.0 
7 4722 30.3 49.2 30.4 5202 30.4 
8 hue? 20.7 49.3 30.7 52.8 30.6 
| 48.0 30.2 49.5 30.4 50.5 30.4% 
19 452% 30.6 50.3 30.7 51.8 20.7 
a 45.7 30.3 50.5 30.8 . 525 30.6 
a2 47.3 30.4 49.2 30.4 5207 30.6 
13 46.5 30.6. 46.8 29.9 bO20e5 20.3 
14 Ee 2 3026 48.6 30.4% 53.0 30.0 
2 A) 47.0 20.6 48.6 30.2 51.38 30.0 
1€ 43.7 30.0 48.5 30.2 5228 30.6 
a7 44.7 3022 48.9 30.7 53.6 30.7 
18 45.6 30.0 48.4% 30.2 52.0 30.7 
19 45.5 29.9 48.6 30.2 5207 30.0 
20 4.5 30.2 49.8 30.7 51.8 30.6 
rage | 47.0 2929 50.3 30.6 51.7 30.90 
23 * 46.7 * 30.3 51.20 30.6 53.7 30.8 
24 4E.5 30.6 Seale 30 04% 54.4 30.7 
co 46.9 30.7 51.6 30.6 5202 366 8 
26 47.5 30.7 50 2 29.8 5124 30.8 
e7 48.5 30.4% 51.5 2929 52038 30.3 
28 4&7.) 30.7 4Q.7 30.2 51.8 29.8 
29 46.9 30.3 48.8 30.2 51.8 29.5 
30 45.38 30.2 50.5 29.9 1 Be 2928 
31 C.0 0.90 4Qoz 29.9 C.0 6.0 
MEANS GEei 30.4 4921 26.3 Sat 30. 3 
OBSVNS. 29 29 31 31 30 3C 
MAXIMUM 48.5 30.7 5202 30.8 5 04 30.8 
MINI®UM 43.7 29.9 4602 29.8 4905 29-5 


STD.DEV. | 4020 227 1.46 30 1.07 BF 
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BONILLA ISLAND 53 29 39 N 130 38 O04 W 
JULY AUGUST SEPTEMBER 197% 
DATE TEMP SAL TEMP SAL TEMP SAL 
: 53.6 30-3 55.7 30.2 50.0 30.8 
a 53.9 30.3 56.0 30.4% 50.0 30.6 
3 5205 29.9 56-8 3iel 50.8 Si" 2 
4 5222 29.29 57.2 31.0 50.0 30.7 
5 51.26 30.6 58.29 21.0 50.0 30.7 
6 52.8 30.6 58.7 30.7 5202 31.2 
7 52.0 30.8 58 04 30.7 51.5 311 
8 51.8 30.8 59.9 30.7 52.9 30.0 
9 52.0 30.6 56.5 30.2 53.5 30.2 
10 53.3 30-7 56. 30.2 53.8 30% 
11 53.0 30 24% 5567 30.3 5207 30.8 
12 5326 30.7 55.0 30.6 54.9 30.4 
13 54.3 30.4% 51. 30.0 53.9 30.4% 
14 54.4% 30.8 532 30.0 5204 Siei 
p He 53.5 30.6 55.0 29.9 5262 30.8 
16 5405 30.0 52.0 30.5 531 30.4 
17 54.9 30.2 51.8 30.6 53.6 30.6 
18 55.6 3024 53.6 30.6 528 30.6 
19 54.3 2929 5425 30.7 5229 30.4 
20 5528 30.2 54.2 30.2 5561 36.3 
(ad 54.6 30.2 53.7 30.7 5204 30.6 
23 5429 30.7 54.24 30.4% 519 30.8 
24 55.8 30.2 53.¢ 30.4 50.8 : ‘30.7 
25 54.7 3Ce% 53.6 30.4 51.5 30.7 
26 54.2 29.9 54.5 29.9 51.2 30.7 
27 5424 20.4% 5325 30.6 51.5 30.7 
28 54.5 3024 52.5 30.6 51.0 30.8 
29 5422 302% 53.0 30.6 512 30.7 
30 55.23 30.4 51.3 30.8 50.4 30.7 
31 5525 30.3 50.5 30.8 0.0 0.0 
MEANS 53.29 30.4 54.6 30.5 52el 30.7 
OBSVAS. $1 31 31 31 30 30 
MINIMUM 51.26 2929 50.5 2929 590.0 30.0 


STO.DEV. 1.18 228 2226 2 32 1-43 027 
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BCNILLA ISLAND 53 29 39 N 130 38 O04 W 
OCTCBER NOVEMBER DECEMBER 197% 
DATE TEMP SAL TE MF SAL TEMP SAL 
BE 51.3 30.08 49.2 30.2 42.5 30.3 
2 Dielc 30.3 49.5 29.9 4E™5 30.0 
3 50.7 30.2 49.0 29.7 4725 30.3 
uy SPS 30.7 49.3 29.7 47.0 30.3 
5 51-4 302% 49.0 30.2 47.0 30.6 
6 50.9 30.8 49.0 2929 46.8 30.6 
Fi, 51.3 30 .% 49.9 29.7 47.6 38.0 
8 51.9 29.9 * 48.9 * 30.1 46.8 30.6 
9 5121 30.6 48.8 30.6 4602 30.2 
ii 50.0 2929 48.2 30.2 4602 30.6 
12 50.8 30.3 48.8 30.4% 45.5 30.7 
13 50.6 30.8 48.5 30.2 45.3 30.7 
14 49.5 2929 48.3 30.2 &E.4 30.48 
15 51.0 30.3 48.2 30.2 4Eo4% 36.3 
1€ 51.0 30.3 47.8 30.2 * 45.6 * 30.5 
17 50.8 30.6 46.2 29.8 44.8 30.7 
18 52.0 30.7 47.2 29.7 * 45,3 * 30.5 
19 50.8 30.6 46.0 29.8 45.8 30.4 
20 50.7 30.6 45.5 29.8 45.7 30.8 
ou 49.5 36.4 43.2 2947 45.5 30.6 
22 * 49.9 * 30.4% 44.8 290% 4502 30.7 
23 50.4 30.4 hOo2 2928 45.0 30.7 
24 50.6 29.9 46.0 29.8 4528 30.4 
25 49,8 2927 46.5 30.0 4501 30.2 
26 50.2 29.7 * 46.5 ¥ 29.7 45.5 30.7 
27 50.5 30.22 46 65 2965 44,7 30.3 
28 49.6 30.2 46.22 29-8 44.5 30.2 
29 49.8 3022 4725 30.4 44,8 30.3 
39 49.6 29.9 47.0 360.3 44.6 30.4 
Bi § 50.5 2928 0.¢ 0.90 45ei 30.3 
MEANS 50.6 30.2. 47.5 30.0 — 4567 300% 
OBSWNS. 39 35 28 28 29 29 
YRLV eMEANS eccoccececsscereseveseneeseseveeveneseneeeseeeeeees 48.5 3024 
MAXIWUM 5229 30.8 49,5 30.6 47.5 30.8 
MINIYUM 49.5 29.7 43.3 29.4% 42.5 30.0 


STO .DEV. 70 o 31 1<€1 31 1.04% 023 
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MCINNES ISLAND 52 15 48 WN 128 43 10 W 
JANUARY FEBRUARY MARCH 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 42.26 20.4% 41.6 30.8 41.5 29.8 
2 4222 30.4% 42.5 30.8 41.2 29.7 
3 4128 30.6 42.5 31.1 41.5 30.90 
u 41.9 320.6 42.5 30.8 43.5 30.7 
5 41.9 30.6 42.4 30.2 42.5 30-4 
6 47.0 30.6 > 30.3 41.7 30-2 
rd &2e2 30.7 42.5 30.7 43.8 3024 
8 &3e2 31.0 42.8 30.8 44.1 39.8 
9 42.3 3C.8 43.6 30.8 B44 31.2 
10 43.0 20.7 43.3 20.8 43.8 312 
11 42.6 31.21 &3eZ 36.8 &3e2 31.0 
12 43,8 31.6 431 30.6 43.3 30.8 
is 44.9 31% 43.3 30.7 43.4% 30.3 
14 42.26 30.8 43.8 30.7 43.0 30.3 
pips) 41.8 S3iei 44.3 g1iei 42.7 30.6 
1€ 41.3 31.0 43.8 30.8 43.2 30.7 
ay 4225 31.2 42.8 30.4% 43.2 36.6 
18 43.8 31.6 4&3ei1 30.7 43.6 20.4 
19 43.8 31.2 43.5 30.7 43.5 30.2 
2Q 43.29 31.2 43.8 30.7 43.5 30.3 
“ak 44.0 3124 43.3 30.7 43.3 30.2 
22 © £4.23 Siie2 43.3 30.7 43.5 30.3 
23 Gua 3iei 43.3 30.7 43.5 30.2 
24 G4. 4 31.1 43.7 30.7 44.9 30.4% 
25 44.3 3422 43.3 30.8 44.0 30.3 
26 44.2 31.9 42.0 30.3 44.0 30.3 
ce? 44,2 Siel 42.3 30.2 44.1 30.6 
28 44ei 3122 4i.d 29.3 43.7 30.6 
29 43.5 3122 0.0 0.0 44.0 30.6 
30 42.8 31.1 0.9 0.9 44.2 30.6 
of 42.8 Siesi 0.90 0.0 451 3i.1 
MEANS 43.1 31.9 4229 30.6 43.3 30.5 
OBSVNS. 3i 31 28 28 31 th | 
MAXI®UM 44.4 21.6 44.3 3121 45e1 31.2 
MINI®#UM 41.3 20-4 41.3 2943 41.2 29.7 


STO.CEV. » 96 032 275 2 34 °89 ° 36 
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MCINNES ISLAND 52 15 48 N 128 43 10 W 
APRIL MAY JUNE 1974 
CATE TEMP SAL TEMP SAL TEMP SAL 
1 &&.8 30.8 46.1 31.9 49.9 29.7 
2 44,7 36.8 46.1 30.9 49.2 30.4 
3 44.9 30.8 46.0 30.2 4Be2 30.2 
% 44e7 30.6 &5.5 30.6 Stee 29.1 
5 45.0 30.6 45.7 31.1 49.3 294% 
6 4oe1 36.8 459 30.4 50.9 312 
‘4 4522 31.9 46ei 30.4 50.5 292% 
8 44.9 309.3 LE ez 30.4 50.3 290% 
9 4502 30.4 4626 20.2 50.6 29.7 
10 4E.1 30.6 47.1 3024 51.9 29.90 
ip | 45.5 74.90 . 48.8 30.0 53.0 28.9 
We 45.6 30.7 4902 28.5 50.7 28.8 
13 4528 30.4 46.8 30.6 50.3 29.0 
14 45.26 30.3 4625 30.8 52.0 29.0 
5 45. 8 30.90 46.2 29.9 52.0 2826 
16 45.2 2928 46.8 29.7 528 28.9 
17 4524 30.3 48.5 26.5 5302 26.8 
18 4525 30.3 50.8 2529 49.8 30.0 
19 45.5 30.6 49.3 2822 pe 52e5 292% 
20 454 30.7 B94 28.5 51.6 29.5 
21 45.5 Sia 9 50.0 28.58 49.7 29.7 
ae 45.4% 29.9 48.2 28.8 51.0 29.7 
23 45.6 23.9 4B.> 29.8 5207 30.3 
24 4EeS 2928 49.2 28.9 53.3 29.9 
oo 4E.5 29.8 47.4% 30.0 53.0 30.0 
2&é 47.2 2528 49.3 29.8 52.8 29.8 
27 48.3 292% 49.8 30.9 52.6 30.22 
28 48.2 29.4% 50.6 2925 51.3 30.3 
29 46.7 29-9 49.5 2907 i 50.3 30.0 
30 4E.3 30.8 50.2 29.5 5002 30.22 
$1 0.0 t.0 50.4 2944 0.8 0.9 
MEANS 45.7 30.3 4729 29.7 51.1 2926 
OBSVNSe 3¢ 39 $i 31 30 39 
MAXIMUM 48.3 31.0 50.8 31.1 53.3 3122 


STO.CEV. | 094 247 tis 22 1.94 1037 261 
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MCINNES ISLAND 5215 48 N 128 43 10 W 
JULY AUGUST SEPTCMBER 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
et 50.9 30.9 57.8 28-9 572% 30.4 
2 5205 2928 57.2 29.0 57.3 30.4% 
3 S207 2802 5523 29.3 56.5 30.7 
& 54.8 26.5 55.4% 2945 56.3 30.7 
5 5222 29.20 54.8 29.7 55.3 30.6 
6 53.8 2901 55-1 29.8 55.3 30.8 
“ 5325 2923 53.9 29.5 58.2 30.7 
8 53-2 29.3 5422 29.5 5607 30.7 
9 5220 23.3 53.2 29.8 5626 30.8 
10 53.8 29.4 53.7 30.0 554% 30.7 
7 te | 5428 (2923 53.5 30.2 5623 30.0 
az 5206 2921 52.0 29.29 . 5722 29.9 
13 5228 29-3 bbad 28.9 5723 30.2 
14 5€.3 2620 53.6 29.7 53.3 28.5 
Ds 54.2 26.8 5628 28.8 58.3 29.0 
16 5521 29.7 564% 28.9 5609 30.2 
17 57.20 27.4% 53-9 29.8 57.0 30.6 
18 57.9 272% 56.2 294% 58.2 2921 
19 58.2 27.6 55.5 29.8 58.0 29.3 
20 57295 2707 53.°¢ 30.4 58e2 2987 
on. 58.5 25.9 5523 36.3 59-2 29.8 
22 56.7 2726 55.1 30.2 58.1 29.7 
23 55.4 30.9 5522 30.4 56.5 30.0 
24 55.23 30.2 55.6 20.4 57.0 29.8 
25 5Eel 28.8 54.4 30.4% 55.0 29.8 
2¢€ 54.7 28.5 55.3 30.6 54.0 29.9 
27 56.0 29.0 54.4% 20.7 | 54.0 30.0 
28 57.3 29.0 56.6 30.4% 53.6 30-4 
29 5722 2923 58.5 30.3 530% 29.8 
36 57e1 28.9 57.26 29.9 53.1 30-2 
o1 57.8 28.9 58.3 30.2 0.90 0.0 
MEANS hoy we E 28-7 5523 29-8 5625 30.1 
OBSVAS. 34 3i $i 31 30 30 
MAX I¥UM 58.5 36.2 58.5 30.7 59.2 30.8 
MINI MUM 59.9 25.9 52.0 28.8 53.0 28.5 


STO.O0€V. 2219 1.06 © 1.54 055 1.71 2 5A 


MCIANES ISLAND 

oc 

DATE TEMP 

1 54.7 

2 53.3 

3 53.90 

4 53.0 

5 53.2% 

6 53.0 

a 53.4 

8 53.9 

9 5204 

10 5124 

a1 aed 

ae 5200 

13 5128 

14 51.7 

15 51.7 

Le 51.6 

Ad 520% 

18 5203 

19 51.39 

20 50.6 

ra 50.9 

22 50.2 

23 50.7 

cu 50.9 

25 49.5 

2& 49.5 

27 50.9 

28 50.3 

29 4922 

38 49-8 

31 5001 

MEANS 51256 
OBSVNS. 3i 
YRLYeMEANS ec eco cccoes ee 
MAXIWUM 54.7 
MINIMUM 49.2 
STO DEV. 1. 4€ 


5215 48 N 128 43 10 W 
TOBER NOVEMBER 
SAL TEMP SAL 
Rs We 492 27 o7 
31.4 49.0 28.5 
31.5 49.6 28.8 
31.5 50.2 30.8 
31.2 50.0 31.4% 
31.5 49.6 30.7 
31.4% 49.5 31.0 
31.5 49ei 30.7 
3122 49. 30.7 
31.2 49.0 31.0 
52.2 4B oi 31.0 
31.8 47.4% 29.0 
30.6 47.4% 29.0 
30.6 47.0 2901 
21.8 46.8 29.5 
31.0 47.6 2928 
30.6 48e2 30.6 
2929 %B.5 31.0 
26.8 47.5 30.3 
2925 46.5 2908 
28.6 45.5 295 
29.90 45.4% 2928 
272% 47.8 31.9 
26.9 46.8 2928 
2522 45.5 29.28 
262% 45.6 29.5 
2629 460% 30.2 
2767 46.2 30.2 
27.3 46.5 30.0 
28.8 45.3 2925 
2925 0.0 0.9 
29.7 47.7 20.0 
oa 30 39 
3128 50.2 31% 
2622 45.3 2707 
1.94 i. 52 » 88 
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DECEMBCR 
TEMP SAL 
4605 30.6 
45.7 30.0 
4528 30.3 
4509 30.3 
46.29 30.3 
4602 30.6 
46.9 Sil 
4702 S202 
472 31.5 
471 31.5 
46.8 31.2 
46.9 30.8 
45.9 30.3 
460 sitet 
46.5 31.90 
8E5 31-6 
45.8 30.8 
472 31-6 
&66 31.0 
46.0 308 
45.2 30.6 
4&oi 29.7 
45.2 30.2 
4% €.5 3124 
GE? 31.5 
&E.5S 31.8 
452 30.6 
44.6 30.0 
4Eoe2 3124 
45.90 30.2 
4603 31.6 
46.1 30.9 

31 31 
48.9 30-1 
47.2 31.8 
44.1 29.7 

fT 058 


1974 
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CAPE ST JAMES 51 56 18 N 1431 00 50 W 
JANUARY FEBRUARY MARCH 1974 
DATE TEMP SAL TE MF SAL TEMP SAL 
1 4526 * £€.9 4he2 * 0.9 43.8 * 1'G.0 
= 4522 * 9.7 ¥ 44,5 * 0.0 43.5 * 316.010 
3 & 5.3 * 0.0 44.9 » 90.0 43.3 * 3G; of0 
& . 4522 pee: hE) 44,5 * 6.9 43.7 F 2iGe0 
5 * 45.3 ¥* S$. 4.3 * 9.0 43.3 * 0.6 
6 4505 * 72.0 44.7 + 8.0 43.5 * 0.90 
7 45.3 * 9.90 4G 8 * 90.0 43.90 * 0.0 
8 45.2 * 0.9 44,7 * 90.90 * &3.3 * 0.0 
9 4522 * 20.98 44.6 * 0.0 * 43.6 * 6.0 
10 45298 * 6.8 44.5 * 6.90 43.9 # SiD.c70 
slat 45e8 * 0.0 44.5 * 6.0 * 43.9 * @.0 
12 8522 * 0.90 * 44.4 * 5.9 y 43.9 > 0.9 
13 44.6 * 0.0 44.3 * 0.0 44.1 * 0.0 
14 45.10 * 0.9 44.3 * 6.0 &4ei ¥ 0.0 
15 43.8 *» 0.9 44.3 * 96.0 43.8 * 90.0 
i€ 4329 * 0.0 43.7 * 90.0 * 43.9 * 0.30 
aT be 5 * 0.90 * 43.9 * 9.0 &&eo1 * 0.0 
18 * 4&5 * $§.9 Hue2 * 9.0 43.3 * 0.0 
19 * 44,6 * 90.9 44 23 * 9.0 43.7 * 6.0 
20 44.6 * 0.9 * 44.3 * 0.0 &5e2 * 0.9 
21 44,9 *» 0.0 44 4% *, 020. ..0 44,7 * 06.0 
ae &Sel * 0.0 44.9 w. 0.0 ¥* 44,5 i 0.0 
23 &5,.3 wy 0.90 * 64,2 * 6.90 44.2 “ 0.0 
24 4523 = 0.0 44.5 * 0.0 G41 * 6.0 
25 45.1 * 0.3 44.3 * 0.0 44.2 * 0.90 
26 43.2 * G.38 44.4 uc 0.0 44.9 7 0.0 
27 * 44e.6 * 9.0 44.3 * 9.0 44.8 * 0.0 
28 44.8 * 9.8 43.9 * 0.0 4409 * 90.0 
29 44.3 7" 0.9 0.0 0.9 44.7 * 0.90 
30 * 44,5 * 0.0 0.0 0.90 * 44,8 * 0.0 
cal 44.8 * 0.90 0.90 0.90 &4.9 * 9.0 
MEANS 44.9 0.0 44.4% 0.0 44.1 0.0 
OBSVNS. 26 0 23 0 25 0 
MAXI¥UY 45.8 0.98 44.9 0.0 4502 0.90 
MINI¥UM &3.2 0.98 43.7? 0.0 &3.0 0.0 


STO DEV. 059 0.99 ° 28 0.00 60 0.00 
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CAPE ST JAMES 51 56 18 N 431 00 50 W 
APRIL MAY JUNE 1974 
DATE -TEMP SAL TEMF SAL TEMP SAL 
sf 44.8 * 0.8 457 * 90.0 47.3 * 0.0 
2 44.8 * 0.0 45.8 * 0.0 G77 * 9.90 
3 45.9 * 0.0 46.0 * 0.0 4722 ; + 0.0 
& 44.8 * 10.0 45.9 » 90.0 47.9 * 0.90 
5 44.9 * 0.0 4604 * 9.0 47.4 - * UD 
6 * 44,9 * €.9 4#6e2 * .0 4729 * 0.0 
7 * 44.5 * ¢.90 46.7 * 9.0 48.0 * 0.0 
8 44.9 * 6.0 4602 * 9.0 48.3 * 0.9 
9 4501 * 90.9 i &EW4 * 0.0 47.9 * 0.0 
10 44.9 * 9.9 &6 26 * 0.0 48% * 9.90 
11 44.26 #1020 46.07 * 6.9 48.6 * 6.9 
12 45.0 * G.0 47.0 * 0.9 492% 53 C.0 
13 4o.2 * 6.0 46.7 * 9.0 50.4 * 0.0 
14 4522 * 19.0 46.7 * 0.9 50.3 S 10040 
45 * 45.0 - ¢.0 4629 + c.0 49.3 * ¢.0 
16 44.8 » 6.0 46.9 *» 90.0 496 * 0.90 
17 44.8 * 0.0 47.3 * 6.0 50.0 * 0.0 
18 45-0 * 0.0 47.3 * 90.9 50.2 * 0.0 
19 Heed * 9.0 47.5 *. 0.20 50.4 * 0.0 
20 45.2 * 0.0 47.8 * 90.9 49.9 * 06.90 
21 45.8 * 6.0 47.7 * 90.0 50.6 * 0.9 
22 4E.0 * ¢.90 47.4% * 0.0 49.8 * 0.0 
23 46.0 * 0.8 4726 “ 0.0 50.9 a 6.0 
24 * 4E.0 * 0.0 47.8 * 0.0 50.1 * 0.9 
25 46.1 * 9.90 47.3 *¥ 9.0 49.6 * 0.0 
2c 4EeS * 6.86 47.2 * 0.0 48.6 * 6.90 
27? 4GEe2 * 0.0 47.4% * 0.9 49.3 * 0.9 
28 4E23 *, 0.0 47.6 * 0.90 492 * @9.0 
29 45.9 * 9.0 47.26 * 0.0 48.5 * 6.0 
30 45.7 * 6.0 US ae * 0.0 49.6 * 9.0 
31 0.9 0.38 47.6 * 0.9 0.0 0.90 
MEANS Gb4 0.0 4629 0.0 49.0 8.0 
OBSVAS. 26 0 31 0 30 0 
MAXIMUM 46.3 0.0 47.8 6.9 50.6 0.0 


STO.DEV. 256 0.06 265 G.00 1.05 0.90 
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CAPE ST JAMES 51 56 18 N 131 00 50 W 
JULY AUGUST SEPTEMBER 197% 
DATE TEMP SAL TEMF SAL TEMP SAL 
2 49.3 » 0.0 57.0 * 90.0 556 f Ded 
2 50.7 * 0.29 * 54,3 * 6.9 56.2 * 0.0 
3 * 50.9 * 0.0 51.5 “a 6.0 55.9 * 0.90 
la * 51.2 * 6.98 53.2 * $9.90 5548 * 0.0 
> 51.5 * 6.0 * 53.5 * 6.0 5601 * 0.9 
6 51.7 * $€.0 53.9 * 0.9 5528 * 0.98 
7 50.9 ¥ .0 53.9 * 0.0 * 55.1 * 0.0 
8 51.22 * 0.0 Sheil * 0.0 54.3 + 0.0 
9 50.4 * 0.9 5464 ® 0.0 * 54.4 al 0.90 
10 51.3 * 6.0 53.6 * 9.0 54.6 * 6.0 
ii 5225 * 0.8 56-9 * 0.90 Ef 54.7 * 0.0 
12 Desa * 0.0 5724 * 0.0 54.8 * 0.0 
13 * 52.1 * 0.9 57.0 * 96.9 5501 * 0.0 
14 * 52.0 * 0.90 5602 * 0.0 5424 » 9.9 
15 51.9 » 9.0 54.7 * 0.8 53.7 * 90.0 
Le 520i * 0.9 54.9 * 0.0 53.5 * 0.9 
a0 52.3 * 6.0 5526 * 0.0 54.2 * 0.0 
18 52.23 » 0.0 53.8 * 90.0 53.8 * wuU.d 
19 5324 * 90.9 55.1 * 90.0 5424 * 6.0 
20 5207 * 6.8 54.4 * 0.0 54.7 * 909.0 
roa | 5225 * 0.0 54.5 ¥ 0.90 55.7 + 0.0 
(Ma 5229 * 0.9 54.9 * 0.0 54.5 » 90.0 
23 49.29 * €.0 5561 *» 06.0 54.2 * 0.9 
24 50.2 * ¢.0 54.6 * 0.0 * 53.8 * 0.0 
25 50.2 * 0.0 54.2 * 0.9 53.4% * 0.0 
26 532% * 906.9 % 55.05 ¥ » O50 * 53.5 * 9.0 
27 51.5 * 6.90 58.8 ” 0.90 53.7 - 0.90 
28 52.20 ¥ 0.9 57.0 * 0.0 5322 * 0.0 
29 54.7 * 0.0 * 57.1 * 0.9 5329 * 0.0 
30 5509 » 0.6 5723 * 0.0 53.0 *- 2,0 
31 57-9 * 90.0 55.3 * 9.0 0.0 0.9 
MEANS 52e1 6.0 5522 0.0 54.5 0.0 
OBSNNS. 27 0 24 0 25 0 
MAXIPUW 57.9 i C.0 58.8 0.9 56.2 0.0 
MINIMUM 49.3 0.9 51.5 0.9 53.0 0.0 


STO.CEV. 12.84% 8.09 1.68 6.00 093 0.00 


29 


CAPE ST JAMES 51 56 18 N 131 00 50 WwW 
OCTOBER NOVEMBER DECEMBER 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
y Siiad * 90.0 46.2 * 90.0 47.5 * 6.9 
2 4922 * 90.0 * 48.3 * 0.0 47.5 * 1000 
3 * 50.21 * 9.0 48.4 * 6.0 47.5 * 0.0 
by 51.0 * 90.9 47.8 * 0.9 471 * 9.0 
5 510% * 0.0 48.1 * 0.0 47.3 * 9.0 
6 51.23 » 9.90 * 48.1 * 0.0 47.3 y -Dal 
ré 50.5 * 0.9 438.2 * 0.9 * 47.1 * 9.0 
8 51.6 * 6.8 48.23 * 0.0 46.8 * 0.90 
9 5123 * 0.9 4802 * 90.0 46.8 * 90.0 
19 * 50.6 * 9.0 48.4 * 0.0 4607 * 0.0 
Yt 49.9 * 0.0 48.3 < 0.0 46.8 ng 0.0 
12 * 50.0 * 8.8 48.7 ¥2 «Dred 46.7 * 0.0 
13 50.2 * 9.0 48.3 * 90.0 4606 * O.0 
14 50.22 * 9.9 48.6 * 90.0 * 46.7 Fi CS 
U5 48.26 * 9.0 48.5 * 9.0 4603 * 0.0 
16 4924 ”~ sD 47.5 * 0.0 46.8 * 0.0 
LEY 50.2 ** 9.8 47.7 * 0.0 46.7 er 048 
18 50.20 + 0.0 47.4% + 0.0 46.7 * C.0 
19 48.9 * 0.9 47.3 * G.0 4629 ¥ 0.0 
20 49.0 * 0.0 47.6 * 6.0 46.8 * 90.0 
21 * 48.8 ** 9-0 472 *» 0.0 * 4605 * 0.0 
22 48.6 * 0.0 * 67.2 * 6.0 &E4 * 6.0 
23 49e1 * 0.9 47.3 * 9.0 4609 * 90.0 
24 50.3 * 0.0 &6.8 * 90.0 47.3 * 9.0 
25 49.9 * 9.0 47.6 * 90.0 4625 — 0G 
26 4824 * 0.9 47.8 * 0.0 4602 * 9.0 
27 * 48.8 ** 920 4728 * 0.0 - 459 * 0.90 
28 49.2 * 0.8 &7 02 * 9.0 * 46,0 * 96.0 
29 48-5 * 9.0 4&7 * 0.9 4Oe2 * 0.0 
30 49,0 * 0.9 * 47.4 * 0.0 46.4 = B..0 
31 48.4% * 9.9 0.0 0.0 4E.5 * 0.0 
MEANS 49.8 0.0 47.9 9.0 46.8 0.0 
OBSVAS. 26 0 26 ) at 9 
YRLY MEANS c coe cn cece sen eee ses eeseseeoes eee eseeeeeeeesere 48.5 0.0 
MAXIMUM 5124 0.0 48.7 0.0 G7.5 0.0 
MINIMUM 4Ba4 0.0 46.8 0.0 45.9 0.0 
STO.DEV. 1.00 C.00 Pek 0.00 041 @.00 
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€GG ISLANC 51 45 @6.N 127 49 53 bh 
JANUARY FEBRUARY MARCH 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 42.5 30.8 42ee 31.5 43.3 3252 
2 42.0 30.8 4&2 06 31-5 G2e2 31.2 
3 41.5 31.2 43.6 31.90 41.8 31.2 
ly 41.5 30.7 42.7 30.2 43.2 31.0 
, 42.6 31.9 43.3 30.4% 43.3 31.0 
6 4129 31-2 43.2 30.2 43.8 3i-1 
7 41.5 3122 43.8 30.8 42.4% 31-2 
8 44.5 2104 eZ 31-1 * 42.9 * 34-2 
9 44.9 3ii 4.4 31.1 43.5 31.2 
10 43.9 30.7 84.1 31.4 GSei 31.1 
11 44.0 30.7 43.6 31.0 44.4% 31.4% 
Bi 449 31.25 43.3 31.0 43.8 31.4% 
13 44.5 3122 42.9 31.0 4G& 3121 
14 43.8 41.6 43.8 31.4 44.4 3121 
15 * 43.26 * 31.6 44.3 31.6 43.5 31-2 
16 * 43.3 ¥ 31.5 43.8 31.6 45.1 3ie1 
17 & 3.0 3125 43.4% 31.2 436 31.5 
18 43.9 30.8 43.9 31.6 44.3 3124 
19 4322 30.8 43.6 31.5 44.8 31-4 
20 42e7 31.1 5-1 31.6 &4.8 3121 
rg | 43.4% 3121 44.1 31.6 4502 30.8 
ge %4e2 31.1 43.¢ 31.4 44.3 30.8 
23 44.6 3iet 43.5 31.5 45.3 30.6 
24 44.8 3iei 43.8 31.1 4507 30.7 
25 44oei 31iel 43.2 3122 46.0 31.0 
26 43.6 30.8 44.5 31.4 453 30.8 
27 Let 3ie1 44.7 31.4 45.9 31.5 
28 43.9 3ie1 “lye i 312% 45.7 Sie 
29 %2._6 30.8 0.0 0.0 &6e1 31.5 
30 4122 30.8 0.0 0.0 4523 31.4 
MEANS 43.3 31.9 43.7 31.2 Gao 3122 
OBSVNS. 29 29 28 28 30 30 
MINIMUM 41.2 30.7 4202 30.2 41.8 30.6 


STO.CEV. 1213 225 2 65 © 40 1.15 025 


a 


EGG ISLAND 5415 06 N 127 49 53 W 
APRIL MAY JUNE 197% 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 44.6 3126 47.5 30.3 49.6 28.8 
2 44.8 31.4% 47.8 30.6 49.8 29.9 
3 45.0 Ziei 48.0 30.6 48.7 29-1 
& 4620 31.9 49.6 30.6 52.9 2822 
5 &E.2% 31.5 48.7 31.2 51.6 28.9 
6 45.7 31.5 48.2 30.8 51-2 29.7 
7 4 E22 3122 48.9 30.6 520d 290% 
) 4b. 31.2 47.8 30.8 53.8 282% 
5 4609 31.2 4822 30.8 52.9 27 0f 
10 46.8 31.9 47.8 30.3 50.2 27.4% 
ii 4Ee2 31.2 4B eh 29.7 51.8 2607 
12 4&Ee1 3122 50.4 28.2 50.4 28.9 
a3 G71 31.0 47.1 30.2 5566 2528 
14 4606 30.7 46.2 30.2 50.2 28.90 
15 HE. 4 31.0 47.3 30.8 54.7 272% 
ité 47e1 29.8 48.0 39.6 5326 2605 
17 KES 30.3 49.3 30.3 51.8 26.0 
18 4626 30.9 51.4% 290% 50.4 30.3 
19 BEL 30.4% 52.3 260% 5407 29.0 
29 47.3 30.6 53.2 2728 540% 27.5 
21 4Ee%4 30.7 50.4 29.3 51.6 26-9 
22 4607 31.0 496 29.5 5502 28.6 
23 47.7 30.6 50.3 2928 55.9 26.1 
24 48.0 30.6 51-4 28.1 51.6 294% 
2° 4Be2 30.3 49.3 30.0 5528 2568 
2€ 49eb 30.6 50.2 30.3 &8e2 3124 
27 50.4 2925 51.3 299 49.14 31.6 
28 49.3 30.3 49.3 295 4Bo7 30.2 
co 4926 30.3 48.6 296% 4906 311 
38 47.8 29.7 49.28 27.7 50.7 30.7 
31 0.90 0.0 49.3 29.0 0.9 O.90 
MEANS 4629 30.7 4922 >, 2928 51.8 2826 
OBSVASe 30 30 31 31 30 30 
MINIMUM 44,6 29.5 4EeZ 2624 4Bec 2528 


STOCEV. 1240 256 1.€1 Lotti2 2027 1.52 
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EGG ISLANO 51 25 G6 'N 127 49 53 W 
JULY AUGUST SEPTEMBER 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
5 eS 201 a4 a 60.4 2601 53.4% 31.2 
2 53.6 24.2 57.4 28.5 54.7 31.0 
& epee! 2301 59.4% 2601 576% 29.5 
5 5304 28.1 58.3 27-8 S2ec 31.2 
6 54e1 2501 * 56.9 * 28.1 * 52.4% F Siu 
is 5522 22056 55 eu 282% 52.6 30.8 
8 552% 2529 54ei 29.8 * 51.3 * 31.1 
9 5426 2620 * 54.6 * 29.5 50.0 31.4 
19 56.7 26.90 * 55.2 * 29.2 5Ze1 31.2 
11 5609 26.7 5528 28.9 5223 31.5 
12 56.7 a 54.9 30.0 50.8 30.8 
13 5409 2529 536 29.7 * 52.9 * 30.8 
14 54.7 2722 55.0 29.9 55.0 30.7 
15 54.7 29.9 5762 2928 54.2 30.4 
16 51.8 30.7 57.9 28.9 5202 30.4 
17 t8O2s'6 2826 56.7 30.0 52.4% 31.0 
18 5362 2924 58.6 27 7 54.7 31.9 
19 5302 29.9 57.7 2924 55.4 2928 
20 54.3 2609 58.5 28.1 56.0 30.8 
21 5202 30.2 58.1 28.1 56.1 29.3 
22 51.8 30.7 5625 27.8 * 5524 * 29.3 
23 532% 2921 5522 28.9 54.6 29.3 
24 5202 20-4 57-2 2607 5521 28.1 
25 54.7 30.7 5269 288 55.0 29.3 
26 5223 30.3 51.4 30.7 5205 31.1 
28 57.0 28.2 5661 31.0 53.3 29.9 
29 56.7 2728 56.3 30.7 #. 5209 * 30.4 
30 54.1 2929 5601 31.90 5204 31.0 
$i . 5627 2728 53.6 31.3 0.9 0.6 
MEANS 54.22 27.9 5602 29-9 53.7 20.4 
OBSVNS. 30 39 28 28 25 25 
MAXIMUM eS S70 30.7 60.4 31.0 57.4 31.5 
MINI MUM 51.4% 2226 51.4 2601 50.0 28el 


STD.CEV. 1.77 2229 2011 1.43 1.86 90 
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EGG ISLAND 51 15 6 'N 127 49 53 W 
OCTOBER NOVEMBER DECEMBER 1974 
DATE TEMP SAL TE MF SAL TEMP SAL 
1 51.8 3026 50.2 31.9 47.9 32.9 
2 51.2 30.3 50.0 21.9 46.5 3139 
3 5iel 31.2 50.0 3204 47.2 31.9 
te 51.4% 29.4% 50.4% 32e1 46.9 31.8 
a * 51.5 * 29.6 49.8 31.9 4605 31.8 
6 51.6 29.9 * 50.0 * 31.38 46.7 31.8 
Fa 51.9 29.7 50.2 31.6 HEY 31.8 
8 51.0 30.9 * 49.2 * 31.4 46,6 31.8 
9 * 50.3 * 2924 4B.2 3i.1 46e1 31.8 
10 50.7 28.8 48.2 32.1 46.2 31.8 
ii 51.4 29.7 47.2 31.9 47.5 31.6 
12 50.5 30.3 47.8 31.9 45.9 3125 
13 49.6 30.3 47. € 31.9 45.8 31.5 
14 50.2 30.9 59.0 31.4 4608 31.8 
15 * 49.5 we So D 47.1 31.6 GE 31.8 
Le 48.7 Ziel 4629 30.4% 4E.0 32-0 
17 49.2 31.2 48.72 31.4% 45.1 32.0 
18 50.7 29.8 47.8 31.6 45.9 5125 
19 511 2825 47.6 31.4% h6Ool 31.8 
20 * 50.2 * 29.1 45.9 31.5 45eiL 31.8 
2i 49.3 29.8 a4 26 31.4 43.9 3126 
22 49.26 2945 * 45.4% * 31.3 43.5 31.6 
23 4E.9 28.1 * 46.3 ¥ dled 42.5 31.4 
24 47.8 292% 47.2 31.9 45.5 31.8 
eo 4826 2921 46. € 31.9 4505 31.8 
ae 46.3 30.26 4Oe4 31.8 * 44,7 * 31.6 
27 48.4 30.8 45.9 31.6 ~ 43.9 31.4% 
28 48.0 20.6 46.3 31.8 44,5 31.6 
29 4728 3628 4E.4% 31.8 44.7 31.6 
30 49.6 31.9 46.5 31.5 45e1 3124 
Kb | 50.6 31-9 0.90 6.0 4 ob 31.6 
MEANS 50.0 3.1 47.8 31.6 45.7 31.7 
OSSVNS. 27 27 2€ 26 36 30 
YRLY MEANS cco ceeccesreenees snes oseeenesx,eseoeseasesesseeee 4809 30.3 
MAXIMUM 51.9 31.9 50.4% 32.4% 47.5 32.9 
MINIMUM 47.6 28.1 44.6 30.4 42.5 31.4% 


STC.DEV. 1. 32 094 1.262 04% 1-21 018 
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PINE ISLAND 50 58 33 \N 127 43 35 WwW 
JANUARY FEBRUARY MARCH 197% 
DATE TEMP SAL TE MF SAL TEMP SAL 
1 45 8 30.7 43.8 30.7 . 44,8 2928 
3 44.9 30.7 43.8 30.7 44.0 30.2 
4 44.2 31.0 44 . 6 30.7 43.8 30.0 
5 4&2 31.5 44.0 31.1 44.0 30.7 
6 44.3 3125 44,3 3i.1 43.5 30.4 
8 44.5 31.9 HL 26 31.1 * 43.5 * 30.7 
9 64,5 31.26 44 E 31.0 435 30.4% 
10 44.5 3161 44.6 31.1 44.96 30.3 
se 43.8 31.2 44,5 30.8 44.5 36.7 
12 43.8 31.2 44.4 30.7 443 30.4 
13 44.2 30.8 43.8 30.6 44.3 30.8 
14 44.5 30.€ 44,3 30.7 44.5 30.8 
15 44.5 31.9 Bue 21.0 44.3 30.6 
Le 44.8 30.7 44 8 31.9 44.5 30.6 
17 44.5 30.8 44,0 31.0 &4,5 30.6 
18 * 44,5 * 31.0 44.5 3122 44.2 30.3 
19 4.5 31.2 44,5 3124 442 30.8 
20 44.2 31.9 44 .@ 31.6 44.5 30.8 
21 43.8 320.4 4G, 8 31.4 44.5 31.9 
22 44.2 30.4% 44.8 30.6 44.3 30.8 
23 G4ue2 31.90 4&.6 30.7 44.5 31.9 
24 44,5 3f 4 44.0 29.9 44.6 31.1 
25 44.3 30.4 44.5 30.9 44.6 30.7 
ee 44.2 30.6 44.8 30.2 44.7 30.6 
27 44.6 30.6 44. 8 30.2 44.8 30.4% 
28 44,4 30.4 &&.5 38.3 44.8 30.4 
29 44sh 30.6 0.6 0.0 450 30.6 
39 43.6 30.4 9.9 0.0 45.5 30.4% 
31 43.8 30.26 0.9 0.0 45.07 30.4 
MEANS 44.3 30.8 aly, & 38.8 44% 30.5 
OBSVNS. 3G 30 28 28 30 30 
MAXIMUM 4528 3166 44. 8 31.6 45.67 31.1 
MINIW¥UN 43.6 30.4 43.5 29.0 43.5 29.28 


STO.DEV. 042 237 037 051i 050 » 32 
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PINE ISLAND 56 58 33 N 127 43 35 W 
APRIL MAY JUNE 197% 
DATE TEMP SAL TEMF SAL TEMP SAL 
1 45.5 30.7 45.5 30.4% &7e2 31.2 
2 4526 3026 4548 3121 473 31.0 
3 4502 30.7 46.0 30.8 47.0 31.4% 
by 46.6 30.8 46.0 30.8 47% Sid 
5 45.5 30.8 46.2 Jil 47.3 31.1 
6 45.9 30.7 Geo 30.8 47.3 3122 
z 45.5 3024 4604 30.8 477 31.0 
a &t.3 30.4 4624 30.6 47.6 31.2 
10 46.0 30.3 46.3 30.6 4708 31.0 
41 4E.3 30.3 46 » 8 30.6 48,5 3101 
iz 45.7 30.4% 46.9 30.6 484 3122 
13 45.3 30.3 46.2 30.4 48.6 30.8 
14 463 30.24% 46.6 30.8 48.5 30.6 
15 4522 30.6 4Ew2 30.8 48. » 30.7 
1s 45.20 3.2 46.0 30.8 48.5 31.4% 
d7: 45.2 30.7 4Eo2 30.8 475 Sise 
19 45.9 30.6 4625 31.2 48.6 , 31.5 
20 45.2 30.6 472% 30.7 485 312% 
21 Good 30.7 47.5 30.7 48.0 3ie1 
ee 45.7 3C.6 47.6 30.6 48.8 31.0 
23 R507 3C.7 47.2 31.0 49.0 31.0 
24 4EG 30.6 474 31.0 48.8 31-4 
eo 4507 36.6 47.2 31.9 . 48.5 31-2 
2€ 46.5 3C .% 47 7 S12c 46.0 31.0 
28 4626 30.6 47.3 3iei 4706 3122 
29 &Ee2 30.3 47.3 31.2 4B. 31-2 
30 45.€ 30.4 4702 31.2 47.8 32.0 
31 a 0.9 47.6 31.2 0.0 9.0 
MEANS 45256 30.5 46.7 30.9 48.0 3102 
OBSVNS-. 36 39 31 $i 30 30 
MAXIMUM 4€.% 30.8 47.7 31.2 49.9 32.0 
MINISUM 45-0 36.2 4525 304% 47,0 30.6 


STO .DEV. . 239 018 063 02h 054 226 
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PINE ISLANO €0 58 33 "N 127 43 35 b 
JULY AUGUST SEPTEMBER 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
:f 48.8 71.5 48.8 31.8 491 31.6 
2 47.8 31.5 50.2 Sil 49.3 3ie% 
3 4B» & 31.21 50.4 xs pe A 49.6 31.22 
ny 4.8 S25 1 49.5 31.8 491i 31.2 
5 49.0 31.0 50.0 31.8 48.9 31.2 
6 48.3 Saec 49.8 31.6 48.9 31.6 
7 4S.0 31.0 50.5 21.5 49.5 31.4% 
8 49.5 30.8 49.5 31.8 49.6 31.5 
9 486.7 30.8 50% 5 31-5 493 31.0 
10 4o.8 30.7 50.8 31.6 49,8 31.2 
ii 48.3 30.6 51.6 ae 1 50.4 Sted 
dd 49.5 38-26 49.5 31% 50.9 31.2 
13 47.8 30.7 49.9 31.5 50.6 $161 
14 %9.0 30.7 50.2 30.8 50.3 31.2 
Be 49.4% 30.7 50.0 31.2 50.0 3iei 
1€ 49.0 31.8 50.C 31.6 49.2 31.4 
ay 48.6 31-2 49.4% 31.8 48.7 31.6 
18 48.6 31.2 49.5 31.6 48.4 31.6 
19 48.6 30.7 49.6 31.4% 49.0 31.9 
21 48.3 721.08 48.3 324% 4o.8 31.9 
ae 48.4% Gie2 48.1 31.8 49.3 31.5 
24 48.5 Cieo 48.5 31.4 4923 31.2 
(be) 48.8 31.5 47.6 31-2 49.1 31.2 
2€ 48.2 31-8 48.0 31.4% 48.65 31.22 
28 48.6 31.2 49.4 30.3 48.2 312% 
29 50.20 31.6 49.7 20.3 46.5 3122 
30 49.5 31.6 49.28 30.8 48.0 31.2 
31 4922 31-6 4.8 31.0 0.0 0.9 
MEANS — «BB 31.2 49.5 31.4 49.3 31.4 
OBSVNSe 31 Si 31 31 30 30 
MAXIMUM 50.6 31.8 51.6 32-4 50.9 31.9 
MINIMUM . 47.8 30.6 47.6 30.3 48.0 31.0 


STC CEV. 253 238 81 246 70 025 


PINE ISLAND 50 58 33 N 
CCTOBER 
DATE TEMP SAL 
3 Bae & 31.1 
@ 47.9 31.2 
3 47.8 31.0 
4 47.5 3i% 
5 47.5 31.8 
6 7c 31.5 
7 47.8 31.8 
8 4726 31.8 
2 47.5 31.5 
10 47% 31.4 
a2 47.26 31.2 
12 4726 31.5 
13 46el 31.5 
14 %8.5 31.5 
1& 48.3 31.6 
ig 47.7 31.2 
17 47.5 31.5 
18 48e2 31.9 
19 47.8 31.9 
29 4&6 31.8 
22 HAL 3128 
23 48.2 31.6 
24 48.4 31.8 
25 49.3 31.5 
Zé 47.8 31.5 
2? 47.4 31.2 
28 49.8 31.5 
29 48.2 31.2 
38 47.26 3ie1 
31 48.0 31-5 
MEANS &Be 34.5 
OBSVAS. 31 3i 
YRLY ee MEANS ccc vers cncesere 
MAXI*¥UM 49.8 31.9 
MINI ®¥UM 47.2 31.9 
STO DEV. 0 54 22> 
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127 43 35 Ww 


ee xs,0nea20208009 0009093832 30828008008 


NOVEMBER 
TEMP SAL 
48.0 3124 
47.7 31.2 
47.0 31.5 
46.8 31.5 
47.4 31.5 
48.8 31.5 
48.5 31.5 
49.0 31.8 
49.C 31.4% 
49.2 31.6 
49.1 31.2% 
49.1 31.5 
48 25 31.2 
48.0 31.8 _ 
47.5 31.5 
47.3 31.6 
46.8 311 
468 31.6 
47.2 31.6 
47.0 31.6 
47.0 31.6 
47.0 31.8 
4604 31.4 
47.3 31.4% 
4607 31.4 
4604 31-4 
47.0 31.5 
47 ec 31.4 
47 oi 31.4 
46.8 31.2 

6.0 0.0 
47.6 31.5 
30 30 
49.2 31.8 
46.4 3121 
89 017 


DECEMBER 
TEMP SAL 
4607 Sica 
46.5 31.2 
46.8 3122 
4605 31iei 
475 31-2 
47.0 31.9 
47.3 31.5 
46.5 3122 
4622 31.14 
46.6 41.2 
46.8 3122 
4E.2 3ie1 
4€.5 31-2 
4 E05 31.2 
4% Oo4% Sind 
4E.5 3ia2 
4600 Sie1 
&7 oi 31.2 
46.86 31.4 
46.8 31.2 
4508 3124 
45.5 312% 
45.8 31.2 
45.4% 31.0 
457 31.0 
45.7 31-2 
4505 311 
45.7 Siet 
458 36.8 
4505 3iei 
4506 30.8 
46.3 Sie.2 

30 30 
4609 3121 
4705 31.9 
45% 30.8 

057 220 


1974 
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KAINS ISLAND 50 2€ 39 WN 128 01 47 W 
JANUARY FEBRUARY MARCH 1974 
DATE TEMP SAL TEMF SAL TEMP SAL 
i 42.3 29.3 45.2 28.4% 44.8 281 
2 41.5 28.9 45.0 28.6 44.6 282% 
3 41.6 29.3 45.4% 2961 44.8 28.9 
fe 42.5 2905 45.6 27.6 4502 29.0 
5 41.7 292% 45.0 27.8 45.3 29.5 
6 42.8 29.8 45.2% 27.7 41.2 268.6 
7 4122 29.5 45.6 29.3 3924 28.9 
8 41.25 2925 45.5 27.8 * 42.4 * 26.8 
9 42.26 2907 %&5.6 29.0 &5.% 29.7 
10 42.2% 30.2 45.5 2961 44.6 29.0 
11 42.6 20.4 46.0 29.8 45.2 27.26 
12 42.8 30.6 45.5 29.7 err) 26.1 
13 & 3.2 30.2 45.5 2929 449 28.6 
14 42.6 3G 04% 45.4% 28.5 448 28.6 
15 43,0 28.8 45.8 2727 45.1 29.0 
16 42.8 29-0 45.6 28.4% 45.2 28.38 
17 42.0 29.5 4502 282% 45.6 271 
18 4b,2 2923 45.5 29.0 454 262% 
19 43.8 2925 4502 28.4% 46.2 28.6 
29 42.0 29-90 45.4% 30.2 46.8 28.6 
ai 43.5 29.9 45.6 28.9 45.4 28.9 
22 45.0 29.9 44, 8 28.9 45.6 29e1 
23 45.8 29.0 && 06 28.9 45.6 29.3 
2% 45.5 2722 45.0 29.9 45.6 29.9 
25 45.5 2707 44.5 28o1 4E.3 30.0 
26 45.5 27.7 42.8 2520 47.1 30.0 
27? 4525 260% 43.8 26.3 473 29.7 
28 45.4% Ztet 44.0 27.6 47.0 29.9 
29 45.5 28.9 0.6 0.0 47.0 29.3 
30 &&.8 2722 0.0 0.0 46.3 29.3 
31 45.4% 28.6 9.0 0.9 46.1 28.9 
MEANS 43.5 29.9 45.1 28.5 45.3 26.8 
OBSVNS. $i 31 28 28 32 30 
MAXIMUM 45.8 30.6 46. 30.2 47.3 30.0 
MINI ®UM 41.2 262% 42.8 25.0 3964 2624 


STOCEV. 1.50 1.01 «68 1.208 » 1.58 2 84 
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KAINS ISLAND 0 26 59 ®% 128 Ci 47 W 
APRIL MAY JUNE 197% 
DATE TEMP SAL TEMP SAL TemMP SAL 
1 4E.3 27.7 48.8 290% 49.8 30.3 
2 4E.7 2801 49.0 29.3 50.8 30.8 
3 46.7 2822 48.7 29.8 49.6 30.6 
ly 4E.9 28.5 49.7 30.2 5102 30.3 
2 46.7 28.8 49e3 36.0 51.8 30.2 
6 4E. 8 2901 48.9 29.7 5202 3C.7 
7 47.2 28.8 49.2 29.7 51.4 30.7 
8 LE4 27.8 48.8 2925 51.8 30.7 
| &EL5D 2625 49.9 290% 51.8 30-8 
10 BEY 259-1 49.1 29.3 516% 30.6 
11 46.6 2826 49.1 26.8 51.8 3024 
12 4722 28.6 49.2 30.90 52.6 308 
13 47.7 28.5 47.8 2929 5209 30.8 
14 42,2 2802 4B 2928 5263 31.9 
49 47.7 28.8 48.9 29.5 SLGc sist 
ie 47.7 28.9 49.2 29.4% 5362 Sisi 
af 47.9 28.6 50.1 292% 5202 3121 
18 4Ee8 29e1 50.2 2964 51.8 Sie2 
i3 47.22 23.8 51.2 29.1 51.8 3124 
29 47.0 29.3 59.8 30.4% 51.5 $1+5 
rapt 46.8 2947 49.7 30.6 496 31.8 
22 &7e1 28.6 52.0 30.4 5de1 31-9 
23 47.8 28.8 50.7 29.7 5203 31.6 
2% 4926 2943 52ei 30.4 520% 31.8 
25 49.6 2925 50.2 30.6 516 31.8 
Pao 4Gei 29.5 5iei 30.4 ¥25166 $ 3109 
27 &9.0 25.8 515 29.3 51.3 32-0 
28 &O9e2 29.9 50.8 30.2 50.4% 31.6 
a 48.8 2928 50.8 30.3 5C.9 31.4 
30 4802 30.0 51.4 36.3 5202 31-6 
31 0.0 0.8 4928 30.8 C.9 0.0 
MEANS 47.5 28.9 49.9 29.8 51.6 3ie1 
OBSVNS. 30 39 31 31 29 29 
MAXIMUM 49.6 30.0 5201 30.8 53.2 32.9 
MINIPUM 46.0 27 7 47.8 2828 49.6 306.2 


STO .CEV. 1.04 061 1.212 251 88 053 
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KAINS ISCANT 50 2€ 39 N 128 01 47 W 
JULY AUGUST SEPTEMBER 1974 
DATE TEMP SAL TEMF SAL TEMP SAL 
1 51.3 31.6 54.5 31.6 58.2 32.3 
2 5220 3125 54.8 31.9 590i 3124 
3 50.4% 31.8 54.5 31.9 58.2 31.2 
4 5226 31.8 53.6 32.0 57.9 31.5 
5 5207 3i.1 52.28 32e1 57.3 32.0 
6 5364 31.26 53.7 31.9 5B e2 32.5 
8 5263 31.6 53.2 32.0 57.8 31.5 
S 5228 31.9 54.4 3220 57.2 32.0 
10 5326 3124 53.2 323 58.3 31.8 
tf 53.7 3121 53.8 32.7 * 57.8 * 31.5 
12 5429 30.6 52.7 32.4 57.3 31-2 
13 5Ee2 31.0 51.4 32.7 58.3 31.8 
14 5602 31.9 52.2 32.9 56.8 32.0 
ae SEel 32.3 54 6 3225 57.9 3223 
16 5501 31.9 52.8 32.9 57.7 32.0 
L7 5429 31.8 54.6 32.7 59.1 31.9 
18 5Ee4 31-0 5424 3209 57.3 32e1 
19 5626 31.2 54.6 32-7 5607 32e1 
20 5924 314 54.3 32.4% 57.3 32.3 
24 5b. 5 31-2 5428 32.5 57.6 32.3 
22 5€e4% 31.0 5522 32.0 570% 32el 
23 57.0 310% 55.7 3124 5762 31.6 
24 562€ 3126 5602 32.0 5609 S2e1 
25 5725 3124 56.4% 320 5528 32.3 
26 57.3 31.4 56.8 320% 54.8 32.3 
27 57.6 31.6 5608 3204 5229 3201 
28 56.8 31<5 5667 322% 5208 322% 
29 5526 31-2 58.6 32.4% 51.7 32.3 
30 53.7 31.4 5728 32.3 51.8 32.3 
31 5uel 31.8 5722 3201 0.0 0.0 
MEANS 54.9 31.5 54.7 32-3 56-8 32.0 
OBSVNS. 31 31 31 31 29 29 
MAXIUM 592% 3223 58.6 32.9 59e1 320% 
MINIWVUM 50.4% 30.6 51.4 31-4 51.7 31.2 


STO.DEV. 2.18 035 1.70 38 2.0% 235 


KAINS ISLAND 


DATE 


WOON DUS Wh 


MEANS 
COBSVAS. 


51.7 


51.5 
5127 


53.4 


5223 
5323 


4] 


128 01 47 W 


YVRLY MEANS eccccvcvesesessesneeseessnevesvesseee 


MAXIWUM 
MINIWUM 


STO .CEV. 


S4el 
Sic 


50 26 39 N 
OCTOBER 
TERP SAL 
52.8 32.0 

320i 

51.8 32.3 
51.7 32.3 
31.9 

3223 

5229 320% 
32.3 

52.3 31.9 
31.9 

3220 

mest 32.9 
5202 32.0 
5226 3128 
5209 32e1 
S2s 2 21.8 
02 31.9 
54.0 30.2 
04 31.9 
316 

31.8 

o7 31.8 
31.5 

3126 

31.5 

23 31.28 
52.0 31.9 
04 31.9 
31.2 

o 3 31.9 
5124 3125 
o3 31.8 
31 31 
32.4% 

30.2 


273 241 


NOVEMBER 

TE MF SAL 
51.1 31.8 
50.7 21.9 
50.7 32.0 
50.7 Sim 9 
50.6 31.8 
50.6 21.5 
49.7 31.6 
50.1 31.5 
49.7 30.4 
48.7 28.8 
438.8 26.3 
49.3 29.8 
49.2 31.2 
49.2 71.14 
49.0 31.6 
4&.8 31.8 
47.8 30.4% 
4608 29.9 
4607 30.0 
47.4 30.6 
47.5 30.4 
47.2 29.0 
4629 2924 
46.8 29.9 
4625 29.7 
46 of 2924 
47.3 299 
47.9 30.3 
0.0 0.9 
48.7 30.7 

30 36 
51.1 32.0 
46.7 28.8 
1.47 095 


DECEMBER 
TEMP SAL 
47.3 302% 
479 31.0 
&7.8 30.8 
4Bel 31.0 
a7e7 29.7 
4Bel 29.9 
48.2 30.6 
481 20.4% 
47.9 30.2 
4704 29.0 
47 o% 29.8 
47.3 36.0 
474 2948 
47.8 31.0 
472 2920 
47.8 2928 
47.0 29.5 
477 30.6 
474 2626 
46.7 270 & 
46.3 2829 
45.6 2726 
460% 28e1 
4608 2822 
46.7 29.0 
4526 28.4 
4Oe7 28.6 
4608 29.3 
&Eo% 28.26 
45.6 27.3 
4507 2801 
&7eol 2924 

31 31 
49.8 | 30.3 
&Be22 31. 9 
4506 27.3 


28d 1-1i¢ 


1974 
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AMPHITRITE FOINT 48 55 16 N H25. 32 “47 FW 
JANUARY FEBRUARY MARCH 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 4522 2826 47.1 36.4 45.2 2722 
2 433 26.8 46.3 2628 44,7 27.1 
3 4224 2728 46.7 2601 RY 2702 
by 43.7 28.2 46 » 8 28.9 45.0 26.5 
5 4229 28.6 46.0 28.2 45.9 28.0 
6 4324 2829 46.6 27.8 4502 29-3 
7 43.3 2921 45.3 2623 46.2 29-5 
8 44, 0 29.3 45.2 24.3 * 45.9 * 2922 
9 H4Yel 29.3 45.0 23.5 + 45.6 * 2809 
10 44.9 292% 451 2529 45.3 28.6 
11 4h, & 29.7 44.9 2528 4522 270% 
12 4526 29-9 45.0 22.9 44.9 26.5 
is 4629 30.9 » 45.3 * 24.8 45.2 2944 
14 &7.3 30.8 45.6 26-8 44.3 2624 
LS * 47.0 * 30.8 45.7 27.8 45e1 24.7 
1€ 4Ee8 36.8 45.4 278 * 4501 ¥ ceo el 
2g 4509 30.3 45.3 2726 4522 25-6 
18 * 4601 * 30.2 45.3 26.8 45.4% 25.9 
19 KE.3 30.2 46.1 27.3 4606 27.3 
28 GE»l 28.8 45.6 27-6 4E9 26.3 
21 45.3 2307 46e4% 28.6 &7el 2625 
22 4525 24.3 46.3 281 4&7 2628 
23 &E2 2501 * 45.5 * 2025 4604 26-9 
24 4E.3 21.7 44.7 25.0 47.3 27.7 
a> &7e2 2901 44.6 24—7 468 27-2 
2€ 4629 270% 44.9 25.0 * 46.8 * “2h o> 
27 4Ee% 26.5 && .& 25.9 4608 2728 
28 GE.6 275% * 84,8 * 2661 4626 28.0 
29 46.3 28.0 o.C 0.9 | 4607 2723 
39 45.0 27.7 0.¢ 0.0 467 2722 
31 451i 27 o1 0.0 0.90 4626 27.4% 
MEANS 45.2 28.1 45.6 26256 45.9 eter 
OBSVNSe 29 29 25 25 27 ake 
MAXIMUM 47.3 30.3 47.1 304 47.3 29.5 
MINI ®UM G2. elel 4. 4 2229 44,3 2407 


STO CEV. 1.40 rane Wf 273 1.79 eae 1.12 
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AMPHITRITE FOINT 486 55 16 WN eS 32 17 a 
APRIL MAY JUNE 1974 
DATE TEMP SAL TE MF SAL TEMP SAL 
a 468 2561 49 4 2925 51.5 29.5 
2 47.0 26.9 48.7 29.7 5i1.1° 29.4% 
3 47.1 27.6 49.8 29-1 5C.8 28.9 
4 46.7 24,8 49.9 2923 50.9 260% 
5 * 47.2 * 2624 49.6 2901 » » 51.3 29.0 
6 47.7 28.1 50.5 2967 51.1 29-1 
g 48.3 26.9 48.7 29.4 51.4% 30.9 
8 48.0 24.8 4907 2929 50.3 30.7 
9 46.4 cB 49.0 28.90 51.7 30.3 
19 * 48.3 ¥ 28.3 49.6 29.0 51.8 30.2 
11 48.2 28.26 49.€ 30.2 49.9 31.1 
12 %8.5 2728 48.7 31.4% 50.a Siet 
13 4704 27.6 48.8 2905 51.8 30.3 
14 48.4% 2609 47 8 28 4 51.0 30.2 
is 48.9 26.5 48.C 2929 50.8 30.6 
2é 47.5 29.1 48.4 29.3 49.5 3122 
i? 47.9 29.9 49.3 29-0 5U.6 30.4% 
18 &7e7 2928 49.9 29.3 54.3 29.3 
19 47.28 2928 50.€ 2901 5561 2925 
20 4728 30.9 51.0 29.0 5501 2927 
21 48.6 2826 5124 28.8 54.6 2947 
22 48.0 27.8 * 50.4 * 26-9 4923 31.4% 
23 48.3 26.9 49 o& 25.0 5001 31.8 
24 &9.1 29.9 49.7 2501 50.6 31.8 
25 4926 2822 498 2522 50.2 31-8 
26 49.38 28.6 51.3 28.2 51.2 30.4% 
et 4824 30.6 5206 28.6 (51.3 29.8 
28 49.C 38.2 S267 286 oe a4 30.4 
29 4S.8 29.5 92% 28.9 51.2 30.6 
30 48.7 30.3 S122 2908 51.9 32et 
31 C.0 0.9 51-4 2945 0.0 0.0 
MEANS 48.2 28.1 50.0 28.9 51.3 30.3 
O8SVNS. 28 28 30 39 36 30 
MAXIMUM 4S.8 30.6 52.8 31.4 5501 31.8 
MINIMUM 46.7 24.8 478 25.290 49.3 28.4 


STO.CEV. . » 84 1.€3 1.33 1.43 1.47 ~ 


aa 


AMPHITRITE PFCINT 48 55 16 N 125: 32 17 Ww 
JULY AUGUST SEPTEMBER 197% 
DATE TEMP SAL TEMP SAL TEMP SAL 
2 5124 3024 56.5 30.3 5606 30.3 
2 54.0 30.3 54.8 30.2 57.5 30.4 
3 532% 2605 58.0 30.9 58.8 30.3 
4 5226 2928 58.5 29.9 5€26 30.7 
5 53.7 2928 59.2 29-1 57.0 30.7 
6 5421 30.3 57 & 30.9 58.3 30.7 
7 54.3 30.7 57.2 30.2 5609 31.0 
ts) 552% 30.6 57.5 30.2 57.6 28.6 
2 * 53.8 * 23.9 58.5 30.9 54.0 26-3 
19 5222 2923 57.4% 30.2 5329 30.0 
11 5584 2921 57.28 30.9 5502 30.2 
5€.3 30.7 59.4 2925 55.7 29.9 
13 5607 2963 57. 300% 5529 296% 
14 5729 28.26 57.9 29.7 57.4 29.3 
a> 55.0 26.9 58.0 2925 563 29.9 
16 5522 2724 56.4 29.9 57.9 2929 
17 5504 28.9 56.8 2928 5507 30-2 
18 55.7 2822 57.0 29.7 57.7 2929 
19 5 Ee 2923 56.5 29.8 5628 30.3 
20 572% 2626 566 2929 5926 38.9 
21 57.9 2861 5725 29.9 572 30.3 
22 5822 2801 5725 29-5 57.7 30-4 
23 57.4% 29.1 57.5 29.7 57 e% 30.3 
24 57.5 30.2 58.0 29.9 57.8 30.4% 
25 5628 2923 56.0 30.2 57.0 30.2 
26 5606 29-9 54.€ 30.3 52e1 31.9 
27 5 Ee 4 30.0 5601 30.90 53.3 312i 
28 530% 29.8 55.7 30.2 52.0 3122 
ey 55.1 30.6 5648 30.9 529 31.0 
30 5520 30.4 574 30.3 5422 30.7 
31 57.7 29.9 56.5 2967 0.90 0.90 
MEANS 550% 29.3 57.2 29.9 560c 30.2 
OBSVNS. 30 30 31 Si 36 30 
MAX IMUM 58e2 30.7 59.4% 30.4 596 31.2 
MINIPUM 51.% 2605 5428 2901 52.0 26-3 


STO.OEV. 1.75 1.13 1.08 29 i395 °92 
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AMPHITRITE PCINT 48 55 16 N 125 32 27 OW 
OCTOBER NOVEMBER 
DATE TEMP SAL TEMF SAL 
vf 53.9 30.3 49.9 3122 
a 5228 30.0 49.8 36.8 
3 52.9 30.6 49.7 31.0 
hy 52.6 30.7 4 30.6 
5 53.9 30.3 48.4 30.8 
6 5302 30.8 49.2 30.8 
7 53.3 70.6 49.2 30.6 
8 53.9 30.4 49.1 29.7 
9 53.3 30.3 48.6 2925 
10 52.28 2625 49.7 sae 
a 52.3 29.9 48.9 28.6 
Ze 52el 3022 49.8 28.9 
13 5322 23.7 49,8 26.56 
14 5203 2929 50.3 29.3 
a5 5207 29.9 49% 280% 
17 52535 36.3 49.7 28.8 
18 5204 30.8 * 49.2 * 28.0 
19 5223 30 24 48.7 2702 
20 51.3 38.8 48.6 26.0 
21 52.8 30.2 4824 29.4% 
23 50.4 31.9 48.3 28.5 
24 51.3 3iel * 48.9 29256 
25 51.3 30.8 49.6 30.7 
2e€ 50.7 52.5 47.6 26.4% 
27 51.22 30.4 47.4 27.7 
28 50.0 31.9 47.5 28.1 
29 49.7 31.9 4824 28.8 
30 50.2 29.8 48.3 282% 
31 5t.3 Siel 0.0 0.9 
MEANS S201 30.3 49.90 2922 
OBSVNS. 31 31 28 29 
VRLYV a PEANS coccencnse cern senses sees esss ese eeeeeeeseeeereers 
MAXIMUM 53.9 31.5 50.3 Sie2 
MINIMUM 49.7 26.5 47.4 26.0 
STO.OEV. : 4,45 » 87 78 1.41 


DECEMBER 
TEMP SAL 
48.5 2822 
48.9 2626 
48.9 2825 
49.2 26.0 
4% 8.3 2601 
48.8 2726 
49.3 29.9 
48.7 2721 
4923 292% 
G9o2 2802 
49.6 30.9 
473 260% 
49.4% 30.8 
49.3 29.9 
48.0 26-9 
48.5 2226 
48.7 2925 
49.3 2923 
4B.G 29.5 
487 24.2 
48.6 2907 
&8.4 2929 
45eof 25.9 
4602 2561 
487 29.8 
47.3 264 0 
&7eoi 28-1 
G71 28.9 
474% 24.7 
48.8 29.9 
46.3 27.3 
48.3 2729 

31 31 
50.5 28.9 
496 30.6 
45.7 2226 

1.03 2 bic 


1974 
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SHERINGHAM PCINT 48 22 4&9 N #23 55 120 aw 
JANUARY FEBRUARY MARCH 197% 
DATE TENF SAL TEMF SAL TEMP SAL 
1 45.7 * 0.9 * 45.3 * 96.0 45.7 * 0.90 
2 45.7 * 0.0 45.5 * 90.0 45e7 + 326, 40 
3 45.6 * 0.9 45.6 * 020 45.1 > 300.50 
iy 45.4% * 0.9 45.0 * 9.90 44.5 + 560,-10 
& 45.4 * £.0 4565 * 0.0 44,3 * 0.0 
6 43.9 * 0.0 45.4 + 0.0 4&.C * 0.0 
7 44.9 * 6.9 45.3 S50 nOe0 44.0 * 0.9 
8 44,5 * 4 Se 8 4502 * 0.0 44.5 * 0.0 
9 44.5 *. 0.0 4502 * 0.0 44.7 a 0.0 
10 45.4% * , 0.0 4523 * 90.0 44.2 * 0.0 
11 44.5 » 9.0 45.2 %y 360-210 44.7 ¥ 400,070 
2 452k » 0.9 45.2 *. 0.0 44.9 ¥ a0 400 
13 4o.4 * 9.0 &5.2 * 70:40 451 * 6.0 
14 45.5 * 6.9 4&1 * 0.8 45e1 * 0.0 
1456 Us0e45.3 * 68060 45.4 * 0.0 45.1 * O00 
16 &5.4 * c.0 44.¢ * 0.9 G51 . 0.0 
7 * 45.4 * 0.9 * 45.2 * 0.0 &5e2 * 90.0 
18 453 * 6.0 4525 * 0.0 4561 = 20.000 
19 ¥ 4E.3 * 6.9 4525 R8<0 |. 45.0 * 0.0 
20 45.3 #96 20 45.2% * 0.0 44.8 * 0.9 
21 45.0 * ¢€.9 45.5 * 0.0 44.9 *) 0.9 
22 4Ee1 * .0 45.6 * 0.0 44.9 * 0.9 
23 4525 PD oS &5e1 * 9.0 4&Eel * 0.0 
24 45.5 *» 10.0 44.8 * 9.0 46.2 * 0.8 
ao 3 4529 * 0.90 45.0 * 0.0 45.8 ¥ 40.00 
2€é 4524 * 0.0 45.25 + 0.0 45.6 7 0.9 
27 45.5 + §.9 45.9 “J 0.9 46.9 * 0.9 
28 4525 * 0.9 45 2G © 156 2:0 45.8 > 90.0 
29 &5& * 0.9 0.0 0.0 45.8 * 0.0 
30 45.0 *¥, 0929 0.C 0.0 4E.9 * 350.070 
31 45e1 * 0.3 0.¢ 0.0 45.3 * 0.0 
OBSVNS. 29 0 26 0 31 0 
MAXIMUM 4509 0.9 4506 0.0 4602 0.0 
MINI®@UM 43.9 0.0 44.8 0.0 44 0 0.0 


STO.DEV. 249 C.09 022 0.00 062 9.00 


4] 


SHERINGHAM POINT 4&8 22 40 N 123 55 10 WwW 
APRIL MAY JUNE 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
aI 4E.7 * 0.9 46Oe7 * 9.0 48.1 * 0.0 
2 45.3 ¥© "0698 4&7 9 * 9.0 48.0 * 6.0 
3 RE * 0.9 47.2 ¥ 6.0 48.1 * 9.0 
4 HEY ¥¥e Ged 47.8 * 0.9 481 * 6.8 
S| 4E.3 ¥e "oad 47.7 0.060 48.2 * ¢.9 
6 LEY * 0.0 47. & #04930 48.2 * 0.9 
7 4E.5 wlio Fk 48. * 6.90 48.3 * 0.9 
8 4E.5 ¥* 068 47.9 * 0.9 48.2 * 9.0 
9 46.4% Ua B 48. j * @.0 49% * 0.0 
10 4E.3 * 0.0 47 .& 0s 38 49.3 * .0 
ii HEL * 6.0 47.7 *O 6 020 48.4 ee ESS 
g * &4E4 wees 47.7 * Q.0 48.9 * Q.0 
is 4€.25 * * 9.8 47.2 * 0.0 48.9 * 0.0 
14 47.5 *° "O68 47 4% * 9.0 48.8 * 0.9 
phe 4E.9 aides ke! 47 o& * 0.0 48.9 * 38 
ié 46.9 ps 47.5 O40 60 49.8 * 6.0 
5 4723 "Beh 47.3 *¥ 9.0 49.9 * 6.0 
18 47.1 * 0.0 47.4% * 0.0 5209 * 6.9 
19 47.3 weve iS 48.2 *» 90.0 51.5 * 90.0 
29 47.3 * 6.9 47 ot » 8.0 50.2 * 0.0 
ae 4E.8 *¥°°t.8 48.5 * 9.0 50.0 * 0.0 
22 4LEe7 * 8.9 48.0 * 9.0 49.07 * 06.0 
23 &7e2 * 1.0 47 25 » 0.0 * 4964 * 9.6 
24 4&7. * 6.9 4722 * 9.0 49.14 * 96.59 
cas 47.5 vere ad 47.5 * 9.0 492 * 6.0 
Ze GE. 8 * 0.90 47.5 ¥ 9.90 49.1 * 9.0 
27 4GE.5 * 0.9 47.6 * 90.9 4Gel £ -feF0 
28 4626 weno et 46.1 » 9.0 49.1 = 830 
2g * 4E.7 * 0.0 48.0 * 90.0 49.9 * 9.0 
30 4E9 * 6.0 47.5 * 90.0 49.0 * 90.0 
31 C.0 0.0 4B.5 * 9.0 0.6 0.0 
MEANS 46.7 0.9 47.6 0.6 49.1 o.0 
OBSVNS. 28 0 or 0 29 0 
MAXIMUM 4725 C.0 48.5 0.9 52-5 C.C 
MINIMUM 45.3 6.0 46.7 0.0 48.0 v.06 


STO.DEV. 247 0.08 ~ a G1 t.00 1.02 0.00 
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SHERINGHAM PCINT 48 22 40 N #2355 220 eh 
JULY AUGUST SEPTEMBER 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
iz 49.20 * 10.9 542 *o 50.50 — 4B * 0.90 
= 49.1 * €6.0 530% *» £5 60 5226 * 0.0 
4 4922 * £.0 520% *. 0.0 5225 * 0.0 
4 49.23 * 6.8 5325 * 0.0 51.0 * 90.0 
?) 494 * 0.0 52.0 * 6.0 5409 * 90.0 
6 49.4% * 90.0 5223 * 0.0 51.25 * (200 
if 49.4 * 9.9 53.5 *» 0.0 52.8 * 6.0 
8 4C.6 * 0.0 51 .€ * 9.90 * 51.8 * 0.0 
9 49.6 * 9.0 532€ * 6.0 50.8 + 0.9 
1c 50.3 * €¢.0 53.5 * 9.0 51.1 * 0.0 
it 50.1 * 0.8 52.29 * 9.0 50.9 * 0.0 
12 4924 * 0.8 52.38 * §.0 50.8 * 0.0 
13 49.6 * 06.90 * 5221 * 90.90 50.8 * (0.00 
14 49.3 * 0.9 51.8 *» 90.0 56.9 * 0.0 
5 49.6 * 0.9 53.2€ * €.9 50.7 * 0.9 
16 50.6 * 0.2 51.8 $0.60 50.7 * 0.0 
milf 5.5 * 0.0 49.8 * 0.0 50.6 * 90.0 
18 5.0 * 0.29 51.28 * 0.0 50.3 * £0.60 
19 49.6 ~ G0..'0 51-6 * 96.9 50.1 * 0.9 
26 50.3 e306 51.7 * 0.0 50.1 * 0-0 
en 50.6 * 0.98 51.9 * 40:00 49.9 * 0.0 
22 49.26 * 0.8 51.8 * 0.0 50.1 * 90.0 
23S 459.8 * 0.0 51.23 * 0.0 49.8 * 0.9 
24 50.2 6 G0,./0 5iei * 9.0 49.6 * 0.0 
Va) 4¢.8 * £€.0 498 * 0.0 49.6 * $0.46 
26 51.23 * 90.8 49.8 * 0.0 49.2 * 0.90 
27 Sa so > C.0 49.0 * 0.0 490% - 0.9 
28 51.6 ¥ £.0 48.8 * 90.0 49.7 * 9.0 
29 53.4 id 0.9 4826 = 0.0 5345 * 9.0 
30 05402 8,008 48.6 * 0.0 54.0 * 0.0 
31 55 eu * 6.0 48.4 * 0.0 0.0 0.0 
MEANS 50.3 C.0 51 WE 0.0 50.6 0.0 
OBSVAS. 3i a 30 0 29 0 
MAXIMUM 55% 0.0 54.6 0.0 52.8 0.0 
MINIMUM 49.9 C.0 48.4 0.0 48.4 0.0 


STOCEV. 1.50 0.00 1.273 0.00 1.01 0.00 
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SHERINGHAM PCINT 48 22 40 N 123 55 10 W 
OC TCBEP NOVEMBER DECEMBER 1974 
DATE TEMF SAL TEMF SAL TEMP SAL 
sf 52.8 * 0.0 47.3 ba 0.90 47.2 * 0.0 
a 51.8 * 0.0 47.4% * 0.0 47.6 “dl 9.0 
3 51.0 * $6.0 47.8 * 9.0 474% e 15.0 
4 50.0 * 0.90 47.7 * 90.0 47.3 * 0.90 
5 50.0 » 0.0 47.5 * 0.0 &7e2 * 4.0 
6 49.8 * .0 47.5 * 9.0 47.3 * 0.0 
e 4926 * 0.9 G74 * 9.0 G7e2 ye ale G 
8 49.6 * 9.9 47.3 * 0.0 47.3 * 0.0 
g 4925 » 9.0 4702 * 06.0 47.3 * 0.0 
10 49.5 * 0.0 47.3 * 96.0 47.5 m U.0 
i1 49.4 * €.0 4723 * 0.0 47.5 * 9.0 
12 49.5 * 9.0 47.3 * .:0.0 47% * 0.0 
13 * 49.5 ~*~ ©.0 47 4 * ¢.0 475 * 0.0 
14 49.5 * 6.9 47.3 * 0.9 47.5 » 0.0 
15 4924 * C.0 47.4 * 0.9 47.3 * 0.0 
it 4Cei * 90.3 47.3 * 9.9 * 47.3 * 0.0 
17 48.7 *+29.9 47.4 * 0.3 &7e2 * 0.0 
18 48.7 * 90.0 47.3 * 0.0 47.3 * 90.0 
19 43.6 ¥° eG .§ 47.2 * 0.0 4722 * 99.0 
2n 48.6 * 96.0 47.2 * 9.9 &7.2 * 9.0 
oa 48.2% *¥ 0.2 47.1 * 90.0 47.0 * 0.0 
32 48.5 * €.8 47 20 * 6.0 - &7el * 0.0 
23 48.4% * ¢.9 47.1 * 9.9 471 * 0.0 
24 48.4% » 0.0 47.C * 9.0 &7e2 * 9.0 
25 49.0 * 0.0 7.2 *» @.0 47.2 + .6.0 
26 4BeE » 0.0 * 47.2 * 0.0 &7o1 * 9.0 
27 48.1 » 0.9 47.3 * 0.0 &7e1 * 0.0 
28 47.8 * ¢€.0 472 * 0.0 471 * 0.0 
29 47-8 ne OS 47.3 * 0.0 47.0 0.2 
30 47.8 * 0.9 &47ec * 0.0 46.8 * 0.0 
o4 &7e4 ~ 6.9 9.0 0.0 46.5 * 0.0 
MEANS 4922 0.9 47.3 0.0 &7.2 0.0 
OBSYNS. 30 0 29 3 30 9 
YRLY eMEANS cc vecncseavecnesssevessesesssnsesessereseseeers 48.0 6.9 
MAXIMUM 52-8 0.90 4728 0.0 47.6 0.0 
MINIMUM 47.4 0.0 47.0 0.0 46.5 0.0 


STO.CEV. 1.17 0.00 218 6.06 °22 G.00 
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RACE ROCKS — 4&8 17 57 N 123 31 48 W 
JANUARY FEBRUARY MARCH 197% 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 4Oo1 38.8 45.0 q1.1 44,7 3122 
2 * 45.1 * 30.7 45.0 30.8 44.5 30.8 
3 4520 3026 451 30.7 44.5 30.7 
he 44.8 30.6 45.2 30.7 44.8 30.8 
5 - 44.7 30.7 45.2 30.7 44.7 31.0 
6 44.4 30.7 45.0 30.7 &4.3 31.2 
8 45.0 31.1 45.5 20.6 44.6 31.5 
3 45.0 3121 45ee 30.8 44.9 31.5 
10 45e1 31.5 45. 30.7 4502 31.9 
13 GSe2 32.9 44.9 30.7 44.6 3122 
14 G5el 31.8 44.8 31.1 84.9 30.8 
15 4526 3164 44. 8 20.8 4529 30.7 
Le 45.5 31.9 45 .G 31.0 4501 36.6 
18 44.9 31.4 45.0 31.2 44.9 30.6 
18 44.4 30.8 45.06 31.2 44.7 30a 7 = 
19 ‘ G5el 3121 45 20 31.1 45.2 30.7 
eu 45 ei 31.1 451 30.8 460% 30.7 
21 * 45.2 ?. S10 45.¢ 21.8 &GE.1 30.56 
23 45.5 31-2 44,9 3iel 4%6e1 30.7 
ra) 4525 31.5 44.8 31.5 4507 30.7 
25 45.E 3ie1 45.1 31.3 458 30.7 
2? 4525 31.0 45e1 31.1 4602 30.8 
28 4523 31.2 45.6 31.9 46.9 Jie 2 
29 45.3 3126 0.6 0.0 46.9 31.1 
30 44.8 31.5 0.0 0.90 45.7 312 
31 44.9 30.8 0.0 0.9 4507 31.5 
MEANS 45e1 31-2 45.9 30.9 453 31.0 
OBSVNS. 29 29 26 28 31 31 
MAXI®UM 45.8 32.0 45.5 3125 4602 31.9 
MINIMUM 4e.i 30.6 44.8 30.6 44.3 30.6 


STO.OEV. e 40 ° 36 215 021 062 235 


a 


RACE RCCKS 4%8 17 57 N 123 31 48 W 
APRIL MAY JUNE 1974 
DATE TEMP SAL TE MF SAL TEMP SAL 
1 4527 31.2 46.0 31.5 48.6 31 & 
2 4526 31ie% 46.3 31.0 48.5 31.4 
2 4620 Sie2 47 7 31.4% 481 31-1 
4 4E.3 31.5 47.9 31.2 48.6 31.2 
5 GES 3126 48.0 31.1 48.7 3102 
6 46.7 31.5 47.7 31.6 48.3 31.6 
7 4E.5 31.5 47.5 32.0 48.5 31.8 
8 4E.5 31-2 47.1 21.8 48.5 31.9 
9 LE. 8 31.2 47.2 32.9 48.7 31.6 
10 4E.7 31.2 46.8 31.4% 49.0 31.0% 
14 46.7 31.1 46.9 31.6 49.2 3ie2 
12 46. & Sil 46 06 31.6 49.4 $1.2 
13 46-8 31.9 46.6 31.5 459.9 30.4 
14 47.0 31.1 4Oo7 31.6 —6«4560e 2 30.7 
15 GEE 30.8 47.1 31.5 50.6 30.6 
Pe 4E.5 30.7 47.9 31.1 51.6 29.9 
17 46.8 30.6 48.3 30.7 51.6 29.3 
18 47.5 30.8 * 48.4 * 30.7 51.7 29.8 
19 4723 30.7 48.5 30.8 5166 3022 
20 47.8 30.7 4B 4 31.1 50.3 30.8 
ph 47.0 312i 47.7 31.8 49.5 31.1 
oe 47.3 31.1 47.7 31.8 49.3 31-4 
22 G72 21.4 4725 32-0 49.0 3128 
cu 47.0 21.6 47.5 41.9 49.9 31.8 
BS 4&E.6 31.9 4608 32.1 %Q9ei 3165 
26 47.6 31.5 47 .G 32.0 48.6 31.6 
27 46.6 31.26 47ei 31.9 4902 31.0 
28 46.6 345 47.7 3201 49.5 30.8 
293 46.7 31% 47.5 31.9 50.1 31.0 
39 47.22 31.2 47.8 21.8 50.9 31.2 
o1 0.6 0.9 48.0 3124 0.0 0.0 
MEANS 4608 31.2 47% 21.6 49.25 31-1 
OBSVAS. 3 30 30 30 30 39 
MAXIMUM 47.6 31.9 48.5 3201 51.7 31.9 


STO.DEV. 047 232 062 39 1.08 263 
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RACE FCCKS 48 17 57 N 123 31 48 
JULY AUCUST SEPTEMBER 197% 
DATE TEMP SAL TEMF SAL TEMP SAL 
1 49.26 31.2 ae f 29.3 52.0 30.6 
2 49e7 Siet 52.6 2925 5202 30.7 
3 49.24% 307 51 20.9 52.0 30.7 
4 4926 3iel 5267 29.8 5203 30.7 
5 4928 31-1 51.€ 30.2 51.2 30.8 
6 49.7 3ie1 52.0 30.0 50.9 31.0 
7 49.5 31.1 52.5 3002 5200 30.8 
8 50.22 Siel 5363 292% 51.8 30.8 
g 50.0 3122 54.1 2961 50.6 31.2 
10 50.0 30.8 54.2 28.9 50-8 31-4 
ahs 5C.1 30.7 5405 26.6 51-0 310% 
12 50.3 30.6 5209 29.23 51.9 31.5 
13 50.4 30.3 5226 29.3 51.2 31.6 
14 51.5 29.9 52.5 29.07 51-4 31.8 
15 50.3 30.7 5220 30.2 51.0 31.9 
16 5001 30.8 Bi wi! 41.0 5025 32.0 
a7 49,8 31.3 50.2 21.9 50.0 32ei 
18 50.0 3i.i 50.0 31.9 49.4% 321 
19 4S.5 31.6 49.3 31.9 50.5 312 
20 49.3 31.8 49.2 31.8 50.0 32ei 
21 49.0 3129 49.9 21.6 49.5 31.6 
22 49.1 31.5 50.0 31.6 50.0 31.6 
23 40.8 3126 50.3 21.5 50.4% 31-5 
24 50.2 31.2 50.5 31.5 POO wt * 31.4 
Co 49.0 3104 498 31.6 51.8 31.2 
26 49.8 31.1 51.0 31.4 51.8 31.5 
27 50.2 30.8 51.5 31.0 5165 31.5 
28 51.3 30.2 51-6 31.0 5106 Siel 
ae 5124 3022 5260 31.0 5205 31.1 
30 51.6 30.3 52.0 31.2 Bic aid 30.8 
31 53.7 2944 51.¢ 31.9 0.0 0.0 
MEANS 50.1 30.9 51.7 30.5 5122 31.3 
OBSVAS. 31 Si 31 Si . 29 29 
MAXIMUM 53.7 31.9 54.5 31-9 52.5 3201 
MINIMUM 49.0 292% 4922 2826 490% 30.6 


STO.CEV. 2 95 055 1.41 1.04 287 047 


58 


RACE ROCKS 48 17 57 N 123 31 48 W 
OCTCBER NOVEMBER DECEMBER 1974 
CATE TEMP SAL TEMF SAL TEMP SAL 
p 52.8 30.4 4B4 31.9 47.2 31.9 
2 51.6 30.8 48.2 32.9 47.6 3221 
3 50.7 3122 47.6 32.3 47.7 31.9 
4 5220 31.2 47.7 32.0 47.6 31.8 
5 50.5 31.5 47.5 32e1 «47S 31.8 
6 50.8 31.9 47.7 32.5 47.1 Sie9 
*f 49.2 31.9 47.8 3223 473 31.9 
8 * 49.9 * 31.28 47.5 32e1 47.2 31.8 
) 50.6 31.6 47.4 32.1 47% 31.9 
10 5.5 31.9 47.7 3221 47.3 31.9 
p te F 5t.i 31.6 47.8 32.3 47.0 31.9 
12 50.9 31.6 47.7 32.0 4&7 ol 31.9 
13 49.7 21.8 47 26 32.3 472 31.9 
14 49.5 31.9 47.7 32.5 47.0 32.0 
15 49ec 3223 47.5 32.0 47.1 31.9 
16 &I9. 4 32.9 “7.7 321 — «474 31.8 
5 4925 31.9 47.5 32.3 470 31.8 
18 49.3 32.0 47.5 32.3 47.0 31.8 
19 49.3 3223 47.5 32-3 4T7ee 31.6 
28 49.1 3223 47.3 32.1 47.0 31.8 
ci G&8.4% 32.9 46.8 320i GOf 31.8 
22 48.7 32.8 47.0 32.0 46.3 31.8 
23 48. 8 3201 47.4 31.9 46.0 312% 
24 48.6 3223 48.0 32e1 46,0 31.5 
Zo 48.4% 31.9 47.3 32.0 LE 31.6 
2€ &8.8 $2.0 47 01 31.8 4E5 31. 8 
27 48.7 31.5 47.0 31.9 4602 31.6 
28 49.26 3iet 47.¢ 32.9 46.3 31.8 
pe 48,8 31.8 47. 32.0 46.0 31.9 
38 48.7 3125 47.2 32.0 4603 31.9 
31 48.2 32ei 0.0 0.9 4Oel 31.8 
MEANS 4926 31.7 47.5 32ei 4609 31.8 
OBSVNS. 36 39 36 390 31 $i 
YRLY oMEANS ceo vee veces cee cee oes eves ese ses see see ooteseneeone 48.0 31.3 
MAXIMUM 52.9 32.3 48.4% 32.5 47.7 32.1 
MINIMUM 4BeZ 30.4 460k 31.8 4ED 3124 


STC .CEV. 1.06 045 ° 36 016 052 014 
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CAPE MUCGE 49 59 56 N 125 11 38 W 
JANUARY FEBRUARY MARCH 197% 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 42.5 26el 44.9 2822 ¥ ete UD * 2'OrD 
2 42.6 28 ei 43.6 2728 * 9.0 + » 04/0 
3 43.7 28.6 * 44.2 ¥. 2 Died. + 4 0'sO * 0.0 
ty 43.8 28.1 * 4&8 * 28.5 44.6 26.1 
5 44, 3 2828 450% 28.9 453 28.2 
6 45.9 2924 45.29 29.9 46.0 28.6 
7 &4.2 28.5 — 4529 28.8 45.90 28.8 
8 45.3 2904 45-6 2829 * 44,8 ¥ 2B 7 
9 41.9 28.6 44.4 28.6 * 44.7 * 28.6 
10 &2.3 28.5 43.5 28.2 &4 5 28.5 
11 — 4168 28.26 * 0.98 * 9.0 45.0 27.8 
12 41.6 28.8 * 90.0 * 0.0 4.4 28.5 
as ' Sec 28.8 * 909.0 * 90.0 44.5 2824 
14 * C.0 _ 0.90 4G&.Z 2824 * &4,4 ¥ 28.3 
15 * 9.0 * 0.9 * 44.4 % 26%2 * 44,3 e201. 
16 * 06.0 * 90.0 44.6 28.9 44.2 28.0 
17 * 0.9 * 6.9 43.9 28.0 45.5 27.8 
18 * 0.0 * “cf. 0 4%. 8 27.6 45.9 26.1 
19 44.4 27.8 45.5 28.5 4E4 28.5 
20 44.3 27.6 * 4522 * 28.3 46.5 27.6 
21 42.3 28.9 45.0 28.2 47.7 28.5 
23 &5.0 28.8 * 44.0 ¥ 28.2 47.9 28.6 
24 4529 28.1 * 44.2 * 280% 47.9 28.8 
25 44.5 2822 44.4 28.6 45.6 28.0 
ee H3.3 2728 43.5 28.5 2 2 st 2S wep eO 
27 42.9 27-6 43.5 29.3 * 0.0 * 6.9 
28 G4.6 (2828 ea Ge C * 90.0 * 0.0 * 6.0 
29 44.2 2824 0.0 6.0 45ei 2842 
30 43.9 | 28 ei 0.¢ 0.0 45.8 28.8 
Si 4226 28.1 0.0 0.0 46.3 28.9 
MEANS. 43.7 28.2% 44.5 28.4% 45.8 26.3 
OBSVAS. 26 26 18 18 raga rahe 
MAXIMUM 45e°¢ 292% 45.9 29.3 48.5 28.8 
MINIMUM 4126 27.6 43.5 27.6 YH2 27.6 


STO CEV. 1.19 048 075 046 lect 235 
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CAPE *MUOGE 49 59 56 N 125 11 38 W 
APRIL MAY JUNE 197% 
DATE TEMP SAL TEMF SAL TEMP SAL 
5k 4724 2lal 51.2 28.5 53.9 26.7 
2 47.90 2822 52-2 280% 52.5 27.7 
3 47.7 28.9 5129 28.9 * 53.9 * 2709 
& * 0.9 * 0.9 54.5 28.0 55% 26e1 
5 * 0.9 * 0.90 51.2 27.7 555 2648 
6 * 0.9 * 6.0 50.2 2728 53.8 2601 
ry, 48,3 277 50.6 28.6 52-5 26-9 
8 46.9 28.1 51.9 2767 5025 26.8 
9 48.0 28.9 47.5 28.6 50.8 26-8 
10 * 46.8 * 28-2 47.6 28.5 51.4 26.8 
11 45.26 28.4% 48.0 282% 5225 262% 
i2 4E.20 27.8 48.0 28.0 53.8 26.7 
13 47.0 28.0 49.5 27.8 54.6 2703 
14 &EAS 26.1 * 50.¢ * 27.9 * 54.7 % 27.3 
15 * 47.7 * 27.9 50.6 26.1 54.8 27.23 
1€ 4.1 27.28 560% 28.1 5584 27.3 
17 48.9 2821 53.3 27.28 56-9 28 oi 
18 50.9 2702 5226 2822 5428 2722 
19 * 50.0 * 27.9 56.¢ 2727 53.2 2822 
290 50.9 28.6 59.C 27ei 54.3 28.9 
21 * 4926 * 28.5 53.9 28.2 50.3 28.6 
22 4922 282% 52-5 28.0 526 28.4 
23 50.3 28.5 52.8 27.1 53.9 28.5 
24 * 4&6 * 28.8 * 51.€ *. 26.8 51.6 27.6 
25 47.9 29.290 51.2 26.5 5Ze1 28.0 
2€ GE.7 28.28 52.5 2423 $25 202 * 28.0 
ra § &7el 28.5 52.9 23.5 5202 28.0 
28 &7.2 28.6 #251.9 * 252% 55.3 2722 
29 * 48.1 * 28.8 50.8 272% 56.0 2728 
30 49.1 28.9 54.8 26.7 5667 28.9 
$1 G.0 0.0 54.9 2607 0.0 G.9 
MEANS 47.9 2822 52.9 27.6 53-6 27.5 
OBSVNS. 24 2i 28 28 27 27 
MAXIPUM 50.5 2920 59.6 28.9 56.9 28.9 
MINI *UM 45.26 2722 47.€ 2345 50.3 2601 


STO EV. 1.37 045 Zane 1.21 1.86 07% 
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CAPE UOGE 49 59 56 N 125 11 38 W 
JULY AUGUST SEPTEMBER 197% 
DATE TEMP SAL TEMP SAL TEMP SAL 
4. ¥ 57.0 * 2726 5602 27.7 56.7 2624 
“a 5724 27 1 55% 26.9 5628 2628 
3 * 57.8 * 2722 5502 27ei 582 2526 
& 58.3 270% 5361 28.1 54.9 2724 
5 5 EY 2723 52.9 28.5 5602 27.7 
6 54.5 272% 50.1 26.1 59.2 26.3 
7 57.0 27.3 50.8 28.0 58 ol 26-3 
8 51.9 272% 51.1 286 57.8 2605 
9 54.9 2609 50.4 26 28 5502 2701 
10 5526 265 52.1 28.5 61.4 2601 
rel 59.24% 2526 52.9 2824 6001 2604 
ne 60.8 250% * 54.1 * 28.4% 61.9 2525 
13 59.3 2528 5503 282% 56.6 26.3 
14 58.0 2548 55.7 28.0 55 0d 26.9 
15 57 e7 25.9 56.3 27.8 59.4% 26.3 
re 5529 2403 5602 28.1 59.9 25-9 
17 * 58.3 * 2465 61.2 27-8 58.5 25-9 
18 60.8 2408 5901 2702 52.8 2723 
19 61.9 2407 62.4 2604 55.7 2648 
20 57.8 2526 5723 27e1 51.9 27.4% 
21 57.4 2504 59.1 26.9 5407 2668 
22 5548 25.8 52€ 25.28 5325 27.3 
23 5Eei 25.1 58.7 S501 53.2 27.6 
24 5725 25.8 59.0 2525 54.9 2722 
co 5 Ee 8 25e1 63.3 2501 54.3 2722 
2eé 56. 8 25.26 62.6 2501 5209 2825 
“aig 582% 2528 59.3 256 51.9 28.5 
28 60.7 26.3 55.3 2607 51.6 29.0 
29 5922 2609 61.1 2509 5203 28.9 
30 5525 (27.7 58.2 2568 50.9 2901 
31 5526 27-3 59.7 259 0.0 0.0 
MEANS 574 2601 560% 271 55.9 27.20 
OBSVAS. 28 28 30 39 30 30 
MAXIMUM 61.9 2727 63-3 28.8 61.9 29e1 
MINIMUM 51.9 24.3 50.1 2501 50.9 2525 


STDOeDEV. 2220 1203 3-83 be2e 3.06 e939 
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CAPE LOGE 49 59 56 N 125 11 38 W 


OC TORER NOVEMBER DECEMBER 1974 
DATE TEMP SAL TE MF SAL TEMP SAL 

s * 50.3 © 2929 48.9 29.24% &7 o& 29.8 

2 49.8 29.9 * 48.1 * 29.2 * 0.9 * 6.9 

3 50.0 28.6 47.4% 29.0 * 0.0 * 0.9 

7 50.2 28.8 46.9 28.6 *#3#9.0 * 9.9 

5 4826 282% * 47.7? * 292.2 47.8 2944 

6 &O.4 29.0 48.6 29.8 * 0.0 = 0.98 

7 50.7 28.4% 49.6 29.3 * 6.0 * 0.0 

8 51.3 28-6 * 48.9 * 29.3 * 0.0 = 70.9 

S 51.3 2826 GBed 29.3 * 0.0 * 90.0 

10 ap 2961 48. 2904 * 9-9 #¢ 50.0 

a1 51.8 28.9 47.2 28.9 4724 29.1 

12 5224 28.8 48.3 2924 * 47.2 * 29.90 

13 51.39 28.26 48.2 294% 47.0 28.9 

14% 52.7 28.5 88.9 29.4 468 2923 

15 52.3 29.0 47.7 29.3 * 46.5 7k 2904 

it 52.2 28.3 47.1 29.0 * 460.2 * 29.0 

af 49.3 2923 460% * 29.1 4529 2829 

18 50.2 28.4 45. & 2923 * 4Oec * 28.9 

19 50.0 28.9 462% 28.8 * 4604 * 28.8 

2i 49.7 28.4% 44.8 28.8 46.5 2802 

22 49.2 28.9 0.0 * 6.90 45.3 28el 

23 50.6 28.5 0.6 + Q.0 4Oe2 29.0 

24 50.5 2822 0.9 . 0.0 43.9 27.28 

25 49.7 28.6 G77 28.8 4E8 29-7 

26 49.3 29.9 47.0 29.5 46.6 29.1 

et * 49.6 * 28.7 47 26 28.8 4607 30.06 

28 50.0 28.4% 47.7 29.5 45.5 29.20 

29 50.0 29.2% 47.4% 29-1 4602 29.9 

30 48.24 294% 46,8 2967 45.8 2961 

31 49.0 29.3 0. 0.0 * 46.8 * 29.1 

MEANS 50.4 28.7 7h 2942 46.4% 29-1 
OBSVAS. 23 29 24 23 17 17 
YVRLY eMEANS @ ewe eee cec sess es eee eaeeseneoeeneeseeseesseeeseses 50.7 27.9 
MAXIMUM 5207 292% 49.6 29.8 478 36.9 
MINIMUM 48.24 28.2 4 . 8 28.6 43.9 27.8 


STO .CEV. 1214 2 36 1212 032 093 ~62 
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SISTERS ISLANC 49 29 13 N 124 26 00 W 
JANUARY FEBRUARY MARCH 197% 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 44.9 282% 43.2 28.5 84, 28.5 
a 43.29 282% 42.8 27.23 43.5 28.0 
3 42.0 2728 43.C 27.3 43.3 28.0 
4 42.5 2822 43.C 27.3 44,0 282% 
5 4229 28-2 43.6 28.1 43.3 26 owt . 
6 4225 2622 43.3 2802 4& of 28.4% 
- 41.8 260% 43.4 27 8 43.2 2822 
8 41ie% 280% 43.1 27.3 43.90 2824 
) 41.7 282% 42.7 274% 4,0 28.5 
11 * 41.5 * 26.7 43.2 28.4% 43.3 28.5 
Liz 4122 2865 43.5 28.6 44.3 28.8 
13 41.8 2826 43.3 2901 43.6 28.6 
14 437 2828 44.1 28.6 43.5 28-6 
15 K4e2 28.6 44.5 29.25 44.1 2826 
17 G3.7 2826 44.5 27.4% 44.6 28.8 
18 44.2 28.9 43.9 28.9 44.6 28.8 
ne, 44.3 28.9 64.3 2961 45.41 2824 
20 44,1 28.5 44.90 2901 46.5 29.0 
Co 43.8 28.6 4521 2923 460 29.0 
220 «= ete 28.8 4.7 29 0% 47.2 29et 
23 G22 2826 44.6 2907 477 29.3 
24 43.3 28.2 44.6 29-5 47.0 29.0 
ra] 43.6 28.4 44. 2963 &54% 2829 
26 4342 4-re4 43.6 27.7 45.3 29.0 
27 43.2 2824 43.0 2703 45e1 28.9 
28 43.3 28.9 43.6 27.8 44.9 29.5 
29 43.3 2801 0.0 G.0 456 28.5 
30 4206 2804 0.8 0.9 451 2822 
31 43.0 2804 0.C 0.0 462 27.3 
MEANS 43.0 28.5 43.6 282% 44.7 28.6 
OBSVNS. 30 30 28 28 $1 3i 
MAXIMUM 44.3 28.9 4S5el1 29.7 G77 29.5 
MINI®UM 4ie2 27.8 42e0E 27.3 43.0 27.3 


STO.CEV. 2 93 227 071 08% 1.26 045 


<) 


SISTERS ISLAND 49 29 13 N 124 26 00 W 
APRIL MAY JUNE 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 450% 28.8 49.6 28.0 5605 23.7 
2 46.0 28.0 50.5 27.7 5665 24.9 
3 47.0 2723 51.2 27.4% 53.0 25065 
4 GEG 27-2 53.¢ 27.7 54.6 24.8 
5 4E.5 27a? 520 27.3 535 246 
6 E20 2726 5225 27-1 53.8 2207 
7 46.8 2609 50.5 27.8 53.9 2267 
8 46.6 2609 49.9 27.4 54.4% 2226 
os 4E.2 2701 49.0 27.7 54.8 2226 
19 4604 2723 49 29 27.7 56.0 24.3 
2 46.5 27.3 49.2 27 1 55.9 2501 
12 46.0 27.26 49.3 27.4 5601 2426 
13 47.0 28.0 50.2 28.% 57.8 2402 
14 4621 28.0 51.2 2504 61.2 2349 
15 47.3 28.0 SL al 26.8 60.9 246% 
16 47.3 28.5 51.5 2667 61.0% 2428 
17 50.3 2824 53.0 26.0 60.3 2625 
18 49.2 28.5 5525 24.7 61.2 256 
Be 48.3 282% 5423 25.6 6202 25.6 
20 49.7 28.% 54.3 2601 58.1 2526 
at 48.6 28.8 5547 24.7 58.6 2526 
ae 48.3 28.8 52-5 2525 57.7 2526 
23 4 8,8 29.0 5202 24.8 5 Bob 259 
2% 48.2 29.0 52-0 2209 58.2 2024 
25 47.6 29.0 51.5 2422 59.4% 26014 
2€ 47.8 28.8 5266 2403 5726 26.3 
2? G9Ged 28.9 53.3 2269 55-8 24.4% 
28 &¢o.3 26.4 54.0 2505 5609 23.5 
293 51.6 28.0 54.7 24.6 59.4% 19.7 
36 50.¢ 28.0 56.0 24.4 59.9 1961 
$1 0.0 0.0 59.¢ 2361 0.0 0.0 
MEANS 47.7 28e1 5202 26.0 57 ou 24.3 
OBSVNS. 3¢ 30 31 31 30 30 
MAXIMUM 51.0 2920 59.9 28.4% 6202 2664 
MINI¥UM 452% 2629 49.9 229 53.0 19.1 


STO.CEV. 1.53 267 2237 1.63 2262 1.76 
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SISTERS ISLANC 49 29 13 N 124 26 00 W 
JULY AUGUST SEPTEMBER 197% 
DATE TEMP SAL TEMP SAL TEMP SAL 
2. 60.5 2201 66.4% 24.7 66.7 25.8 
2 60.0 2265 65.5 24.8 67.1 26.0 
3 58.5 21-8 61.4% 2520 6763 25.1 
& 60.0 2202 60.5" 26.3 65.0 26.0 
5 60.0 2207 59.5 2601 65.0 2529 
6 61.25 2226 5805 2625 6202 25.8 
7 61.2 2227 56-5 26.7 63.0 2548 
8 6101 2323 58.8 26.3 6220 2568 
3 62.8 2226 63.5 2601 59.6 25.26 
10 60.6 2320 59.3 2f ee 59.5 250% 
14 60.2 21.8 6204 262% 59.5 25.6 
5 59.9 18.2 60.5 2607 59.2 25-0 
13 5929 16.9 6301 2624 61.9 2466 
14 6228 14.6 61.¢ 2625 620% 2542 
2S 60.1 16.6 6200 26.7 62. 24.8 
16 5S.5 152% 62.6 2624 62.8 256% 
oe 57.8 2301 62.3 2607 60.8 2604 
18 69.9 19.9 613 2502 60.5 25-9 
9 61.9 20.3 6200 25.9 612 2526 
|: 62.3 20.4 58.5 26.0 60.4 26.3 
re | 61.8 21-7 58 4% 24.8 61.5 27e1 
22 61.1 21.0 59.7 24.3 62e1 2628 
24 61.25 2202 62.5 23.3 61.5 26.5 
25 61.5 24.7 62.8 2225 61.4% 26.9 
cé 59.6 23.8 63.1 24,3 54.5 2822 
rol f 61.3 23.7 630 2620 5B ot 2723 
28 6225 240% 6523 25.8 5602 28.9 
29 63.4% 2528 64.6 2521 5526 28.6 
30 €603 25.0 E4eS 26-9 55.9 2825 
$1 64e1 2402 65.3 2629 0.0 0.0 
MEANS 6iel 21.6 61.8 2526 61.1 2622 
OBSVNS. 31 Si Si 31 30 30 
MAXIMUM 66.3 2528 6604 2722 67.3 28.6 
MINIMUM 57.8 14.6 565 21.8 54.5 24.6 


STO.CEV. 1265 2276 224% 1.31 3.23 1.10 
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SISTERS ISLAND 49 29 13 N 124 26 00 W 
OCTCBKER NOVEMBER 
DATE TEMP SAL TEMP SAL 
a 54ei 28.5 56.5 29.3 
2 54 eb 2923 49.8 292% 
3 53.6 2921 49.1 29.7 
& 520% 29.0 4302 2929 
5 51.8 2929 49.2 298 
6 52e1 28.9 &Ge2 2905 
7 53.5 28.9 49Z 30.3 
8 5325 28.5 49. 29.7 
g 5364 - 2802 48.9 2925 
1¢ 5325 281 490 29.3 
a1 54.9 28.1 48.5 28.9 
i2 54.0 28.4% 48.5 28.9 
13 53.3 28.5 48.5 28.8 
14 53.9 284% 48.5 28.8 
15 5325 282% 48.0 2929 
16 54.0 27.8 47.8 28.9 
av 5420 2801 47.8 29.9 
18 5206 2822 48.9 28.9 
£9 5322 2@.0 477 2901 
20 53.C 2801 47.0 289 
21 5204 2802 46. 8 29e1 
cz 5204 2822 47.0 2901 
23 5202 2822 4&7 oz 29.3 
24 5202 28.6 4726 294% 
25 51.3 28.4 47.3 29.0 
25 sya 2921 4606 28.8 
27 51.5 e9el 46.3 25.8 
28 51.2 2901 4625 28.8 
29 51.2 2901 46.4 28.9 
30 50.5 29.25 46.5 29.90 
Sti 50.5 2925 0.9 0.9 
MEANS yay 28.6 48.14 2922 
OBSVYNS. 31 31 30 308 
YRLY oe MEANS c wee cece rerevees sea eeeeese sos eseeeoseaeseeee oer 
MAXIWUM 54.4 2925 50.5 30.3 
MINI*¥UM 50.5 27.8 46.3 28.8 
STO.CEV. lea 250 1.14 39 


DECEMBER 
TEMP SAL 
46el1 28.9 
46.3 29.1 
46.5 29.7 
&E9 2924 
46.9 29.8 
4608 29.8 
47.2 29.8 
4&7.C 29-8 
4&7oi 30.9 
47.0 29-9 
46.9 29.3 
4E€.5 2923 
46.6 2901 
4E.5 2901 
E03 26.8 
46.6 28.9 
4602 28.6 
46.0 28.6 
460% 28-6 
4603 28.9 
46.0 28.6 
4545 28.8 
4%5.6 28.38 
452 28.8 
45.6 26.8 
45.9 29.0 
4502 2901 
45.6 29.1 
45.2 2922 
44.6 29.3 
44.6 29.90 
461 29-2 

31 30 
51.7 2720 
472 30.9 
#426 28.6 

07% 043 


197% 
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CHROME ISLAAC 49 286 20 N 124 40 57 W 
JANUARY FEBRUARY MARCH 197% 
DATE TEMP SAL TEMF SAL TEMP SAL 
1 43.6 28.% 43.4% 28.5 44.2 28.2 
a %&4.6 2826 43.8 28.38 43.6 26.9 
3 41.8 2707 44. 28.8 42.3 26-9 
& 42.8 28,2 44, & 28-6 43.4% 27.6 
5 42.6 28.4% 44.6 2629 43.7 28.2 
6 43.0 28.6 43.9 23.9 44.9 2822 
fi 42.3 28.4% 43.5 28.90 43.6 28.0 
8 42e2 28.1 4302 27.26 43.6 28.6 
9 Gie2 2620 43.3 28.0 43.8 28.8 
10 41.5 28.0 43.4% 27.8 4&5 28.2 
41 42.0 280% 43.€ 28.6 44.6 28.9 
ze 422.3 28.4% 43.4% 28ei 44,5 29.0 
13 4224 28.90 43e7 28.6 43.0 e7ei 
14 4325 28-2 &Go2 29.1 43.6 28.6 
is 46.0 28.6 44.6 29.3 44,0 29.0 
16 46.0 28.9 44.0 2702 44.6 28.9 
17 45.0 28.9 44.2 270% 44.3 28. 8 
18 45.7 29.2% 44 6 2921 45.0 2404 
19 43.7 2422 44.3 2822 45.4% 26.8 
20 43.8 | 2528 44.3 28.6 86.4 27.7 
ee BUe4 28.6 44.3 28.6 4E.0 28.0 
23 44.5 2824 44.4 29.1 4 Eo& 27.7 
24 44.6 | 28.8 44.3 29-1 46.0 28.0 
oe 44.6 | 2845 44.4 29.3 4528 2726 
2€ 44,0 28.4% 43.8 2924 44.9 29.3 
28 434 27e1 44.0 28.6 45.0 29.4% 
29 4h. 28.5 09.0 0.0 44.8 29.1 
30 43.0 28e1 0. 0.0 44.8 29.1 
31 4304 28.4% 0.0 0.0 450 2801 
MEANS 43.6 28.1 44.0 28.3 44.6 26-1 
OBSVNS-. 31 31 28 28 31 31 
MAXIMUM 46.0 292% 44 .E 2924 46.8 294.4% 
MINIMUM 41.22 2422 43.0 23.9 42.3 24.24% 


STO.OEV. 1.27 095 049 1.08 1.06 1.902 
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CHROME ISLAND 49 28 20 WN 124 40 57 W 
APRIL MAY JUNE 197% 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 4521 28.5 47.3 2829 5504 2464 
2 &5e4 29.0 48.2 28.6 51.6 27.7 
3 4525 2826 48.9 28.90 50.4% 26.5 
ty 45.7 28e1 50.8 28 0% 51.0 28.6 
. 45.5 2728 48.3 27.8 535 2603 
6 &5e4 28.4 48.7 28.6 5203 27.7 
7 45.5 28.6 48.0 28.9 5200 2723 
8 4E.0 2822 47a? 29.0 525 2601 
9 47.0 27e7 47.0 29.0 53.7 2505 
10 45.7 26.90 46.6 2924 554 25.0 
a2 45.8 2822 47.5 23935 5€.5 2444 
42 452% 27.6 48.5 28.8 58.8 23-5 
13 45.8 2726 49.4% 28.6 60.0 24.0 
14 46.3 28.5 49.6 28.1 66.5 24.7 
is 47.8 28.2 49.8 28.1 58.2 2526 
16 4&0 2825 50.8 2801 58.6 2525 
if 48.6 2822 5326 28.0 60.8 2505 
18 50.2 2629 S530c 28.0 59.9 2565 
rg 47.8 272% 51.9 28.0 6005 Zhe 
20 47.8 28.4 5202 28.9 59el1 2529 
ra | 4E.7 2707 50.5 2822 5584 2742 
ec 46.26 27238 49.8 28% 5209 2802 
23 47.5 2728 50.6 28.4 55.0 26.8 
24 47.8 28 el 50.9 27.8 56.7 26.7 
25 4Te%& 28.0 49.7 285 5962 C604 
2¢é 47.0 2822 49.5 28.9 5561 27e1 
ei 47.9 2767 50.3 2604 566% CO el 
28 49.0 23.7 53.2 24.3 52.6 2822 
29 50.6 2607 55.0 24.0 5409 2607 
30 5(.6 27256 5622 230% 60.6 21.8 
$i C.0 Pe 56.9 2422 0.8 0.6 
MEANS 47.20 27.28 50.3 27.8 5529 2601 
OBSVNS. 30 30 31 31 30 30 
MAXIMUM 50.6 29.0 566¢ 2925 60.8 28.6 
MINIMUM 45.1 23.7 46.6 23.4% 50.4 21.8 


STD LEV. 1.53 99 2.€3 +, 62 2.28 1.58 
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CHROME ISLAND 49 28 20 .N 124 40 57 W 
JULY AUGUST SEPTEMBER 1974 
OATE TEMP SAL TE MF SAL TEMP SAL 
4 60.3 2106 66.7 2504 64.0 25.8 
2 (Ginn 2 2103 66.4 2501 64.5 26.5 
3 57.6 2%. 0 66.8 24e7 64.49 259 
mr 58.2 259 66.5 24.7 578 20.8 
5 59.1 2501 64% 25.4 58.5 27.3 
6 61.5 23.7 65.8 24.8 56.3 Qin Z 
7 60.0 23.4 63.5 26.0 56.1 27.6 
8 60.8 24.9 62.7 25.4 56.0 28.8 
9 641.3 2% 2 632 2601 54.0 2806 
10 58.6 25.5 63.3 25.9 54.9 27.8 
11 57.0 25.8 61.8 26.3 56.8 28.2 
12 56.5 2607 61.3 27 ok 59.0 27 04 
13 Se 26.9 62.5 27.3 58.8 27.2 
1% 60.0 25.4 59.4 27 06 60.5 26.7 
15 57.6 25.6 60.2 280% 61.0 26.7 
1€ 55.5 2607 59.2 27.6 64104 2667 
17 56.0 25.9 60.5 orf 60.0 rx ae 
18 5702 25.5 61.0 27 8 607 2728 
19 5954 2506 57.4 28.0 62.0 26.9 
20 59.3 2565 56.7 28.8 60.2 26.9 
24 59.5 24,3 5604 27.6 5808 27.8 
22 58.9 24.0 5702 28.0 59.6 2764 
23 met i: 24.8 58.4 27 1 59.0 27.3 
2h 57.6 26.1 58.4 2801 6104 2ie2 
25 5648 2hek 5804 2804 6266 2665 
26 6102 25.0 61.0 2609 59.0 27.8 
27 6106 2501 614 2603 59.4 27.8 
28 63.5 2402 64.0 26.3 59.4 27.3 
29 6700 23.8 65.0 2601 591 27.3 
30 66.6 2h. 2 6765 2502 5708 Qe 2 
34 6507 2heT 65.09 2564 | 0.0 0.0 
MEANS 59.8 24.8 62.0 26.6 59.4 24.3 
OBSVAS. 31 31 34 34 30 30 
MAXIMUM 67.0 26.9 67.5 28.8 649 28.8 
MINI MU 55.5 21.3 5604 2h, 7 54.0 25.8 


STOeDEV. 20 87 1.29 30 34% 1.26 2265 , © 68 
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CHROME ISLAND 49 28 20 N 124 40 57 W 
OCTCBER NOVEMBER DECEMBER 1974 
DATE TEMP SAL TEP SAL SMSTEAP SAL 
z 55.26 2723 49.4 28.9 48.3 286% 
3 25a c 272% 48.5 29.0 47.0 282% 
& 5204 28.9 49.5 29.0 47.4 29.1 
5 5223 292% 4902 28.6 7 o% 29.3 
6 52.0 29.8 59.1 2928 47.5 239.9 
7 51.9 29.7 48.9 20.3 47.6 30.6 
8 52.90 29.3 48.6 2928 47.3 2928 
] 54.6 29.3 48.5 30.7 47.3 29.3 
19 52.8 29.5 48.2 30.4 47.3 36.0 
22 52.0 29.5 47.9 29.9 47.0 29.3 
Tc 5222 29.7 47.7 2561 4669 2928 
13 5229 29.9 48.C 28% 47.0 30.8 
14 51.2 29.5 48.C 29.4% 46.6 $0.9 
rs 5222 29.90 47.7 2924 4E.7 29.7 
1¢é 5228 29.5 47.6 28.8 KES 296% 
D7 53.0 29e1 47.8 292% GE% 29.9 
18 5204 29.8 47.26 30.4% 4603 294% 
19 51.6 23.9. 47.5 29.9 GE 2947 
2e 51.0 29.9 46.7 30.7 46.5 29.9 
21 51.0 2822 46.6 30.2 4E4 30.0 
ce Saeed 29.8 4O.7 36.3 4502 28.5 
24 51.24% 29.3 47.6 30.7 45.6 29.8 
25 ee Fe 28.0 45.7 22-2 45.8 2947 
26 51-2 29.3 46.4 2601 4602 29-9 
27 51.0 29.0 46.26 2625 45.6 29.7 
28 50.8 29.9 4604 2f7e2 45.3 28.9 
39 5(.0 25283 47.8 2728 45.0 29.3 
MEANS 5221 2901 47.8 28.9 46.5 29.5 
OB8SVAS. 31 3i 30 30 Si $i 
VRLY eMEANS cece ccc ce cee ose neve sesesen sees eeeeeeesoeesenee Sled es fd 6 
MAXISUM 55.9 29.9 4928 30.8 48.3 30.8 
MINI *#UM 5¢.0 27.3 45.7 2202 44.4% 264% 


STO.CEV. ; 1.47 076 1.6 1.91 089 261 
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DEPARTURE BAY 49 12 38 N 123 57 17 W 
JANUARY FEBRUARY MARCH 1974 
DATE TEMP SAL TEMP SAL. TEMP SAL 
i 43.2 26.7 42.0 2607 43.0 250% 
2 42.5 26.8 41.8 27 0% 42.3 2825 
3 41.0 2929 43.0 2701 41.5 2724 
be 40.5 2727 45 0% 28.5 &4.2 rods ie Gi | 
5 39.3 2723 43.7 25.28 * 43.4 <S'26% 2, 
6 38.2 28e1 41.7 24.6 4225 29.3 
7 42.6 28.5 41.5 2426 41.7 30.90 
8 389.3 2702 42.1 2525 * 42.0 *. 2851 
g 41.90 28.2 42.5 27-2 42.3 26.3 
10 41.9 28.1 41.3 25-1 43.0 22-9 
41 40.2 27,6 42.3 24.8 . 4228 24.4 
13 42.3 28.8 &2e2 252% 44.7 27-2 
14 43.5 27-3 42.7 250% 45.5 28.5 
ec 43.0 16.6 44.2 25.28 44.3 24.22 
1€ 43.3 i7e1 43.2 23.8 45.0 2225 
17 &3e2 20.9 44ei 28.26 45.3 26.9 
18 43.0 2122 44.0 23.0 G71 26.7 
19 44.7 2929 45.3 28-2 469 27-2 
20 42.3 28.8 H3o7 2721 47.5 26-9 
21 41.5 2529 4502 27.7 47.0 27.3 
ce 4207 23.1 44,0 27.6 47.3 27.6 
23 43.5 25.8 42.3 2629 4602 2722 
24 4504 30.7 42.3 2601 46.3 2625 
25 43.5 26.9 43.1 26e1 47.0 24.4% 
2€ 42.3 28ei1 42.8 28.5 47.0 24.2 
27 42.5 2601 41.90 26.5 452 17.9 
28 4220 260% 41.4 21.8 44,5 19.2 
29 42.7 26.3 0.0 0.0 * 45.0 Vecaus 
30 41.24% 26.5 09.C 0.0 45.5 2501 
31 38.1 20.4 0.9 0.0 45.3 28.0 
MEANS 41.9 2621 42.9 26e1 G48 2529 
OBSVNS. 3i 31 28 28 28 28 
MAXIMUM 5.4% 30.7 45.4 28.6 47.5 30.0 
MINIMUM 3820 16.6 41.90 21.8 41.5 17.9 


STO.DEV. 1.85 | 3243 i.23 1.69 1.86 2075 
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DEPARTURE BAY 49 12 38 N £23 57 if ow 
APRIL vAY JUNE 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
ni * 46.4 ¥~ 2 OSS 51.5 2528 * 54.7 * 2326 
2 47.5 24.3 52.0 26.3 54.1 2403 
3 48.0 2625 5302 2629 53.2 2404 
4 4E. 3 2625 * 53.2 * 25.9 5207 26.8 
5 K7e1 2424 *’ 53e1 * 25.28 5220 ZO 
6 45.4% 260% 53.1 2506 54e1 21.3 
4 44.0 23.7 51.7 25.8 HO 0.20 * 20.8 
8 LEeZ2 25-5 51.5 21.2 » 6.0 * 20.2 
9 4722 2501 ey ane 21.0 58.2 19.6 
10 4E25 2529 5263 2325 60.2 20.4% 
»hek 47.5 2403 * 52.6 * 21.5 61.0 21.6 
a2 4E5 2607 * 5229 * 19.5 63.5 Cio 
13 50.0 25.6 53.3 17 4% 63.3 23.5 
14 &7e4% 2525 50.90 2207 63.2 20.9 
15 48.3 2620 50.6 260% MUG Sec *~ 21.9 
ells 51.0 25.29 53.0 2605 * 63.3 * 22.9 
17 51.9 25.25 7 50 * 9.0 63.3 23-9 
18 51235 27-38 * 0.6 * 9.9 63-5 25.9 
i393 59.0 2629 * 90.90 * 0.8 66.2 24.8 
20 49.2 26-1 » 9.0 * 0.36 60.0 24.3 
21 48.0 26.7 5301 25.9 59.5 24.4 
fares 47.0 2826 53.2 25.28 * 59.4% * 23.4 
23 48.3 28.4 50.7 26.3 5902 220% 
24 50.1 27.7 51.0 27.4% 60.8 Clee 
25 49.0 27.3 Se5T ef * 2661 58.5 22e1 
2€ 4&8.6 25.8 * 52.4 * 24,8 58.0 23.8 
eu 48.5 2625 53.2 236% 54.5 26.3 
28 50.5 25.8 56.6 20.4 * 0.9 * 9.90 
29 51.5 2529 57 oi 20.8 * 9.0 > 0.0 
30 53.2 2505 55.7 2222 * yD * 9.0 
31 0.0 0.0 * 55.2 #0272 09 0.0 0.0 
MEANS 48.4 26.0 5267 24.9 58.7 2304 
O8SVNSe | 29 29 . ou 290 21 21 
MAXIMUM 53.2 28.26 57.1 272% 63-5 2668 
MINIMUM 44.9 2307 50.0 17.4% 52.0 19.6 


STO.CEV. 2205 1.17 1.83 2.74 3-86 2208 
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DEPARTURE BAY 49 12 38 N 423 57 417 Ww 
JULY AUGUST SEPTEMBER 197% 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 * 0.0 * 0.9 68.3 2325 * 0.0 * 45350 
2 61.1 17.1 64.0 23-5 * 6.9 * 90.0 
3 60.0 17.3 » $6.0 * 90.0 62.9 25-9 
& 56.0 24.3 *, - 6.0 * 0.9 61.5 260% 
5 556% 2601 F-aD ef * 0.90 61.0 2607 
6 61.3 20.8 62.5 2501 61.0 2825 
7 61.0 19.4 63.2 23.8 * 61.0 * eben 
8 60.0 16.7 62.3 24.3 * 60.0 + 2805 
9g * 2.0 * 6.9 63.9 2504 60.0 2825 
18 * 0.0 * 0.0 Feche.o 4 *, 25.0f 61.5 29.0 
11 * €.0 * 0.0 * 622% * 26.0 60.5 25.8 
12 5602 2402 62.0 26.3 59.5 24.0 
13 55e1 23.7 63.0 2722 60.0 23.20 
14 * 58.5 * 17.7 61.8 2601 * 59.5 * 23.8 
15 62.90 11.6 61.6 26.7 * 59.0 * 24.6 
1€ 5@.3 15.2 64.5 27.6 58.5 254% 
a7 60.6 21.0 * 0.0 * 90.0 59.9 24.6 
18 5920 24.20 * 0.6 * 06.0 59.0 24.6 
19 5B e2 21.8 * 9.6 * 0.0 58.3 2545 
20 * 5t.6 % 2005 55 of 27-7 60.0 25.5 
24 * 56.0 * 20.9 53.3 2707 * 59.3 * 2564 
22 5905 19.4 54.0 2825 * 5825 ~ (2500 
23 59.3 20.3 5602 27 8 57.7 2562 
24 6122 20-5 * 58.9 * 25.8 58.2 2501 
rh 62.0 21.3 * 61.6 * 23.7 57.3 26.3 
26 65.5 20.6 64.3 21.6 5725 25-9 
27 * 66.4% * 21.5 6262 22.0 58.0 2607 
28 * 67.3 * 2204 63.0 2206 baer are f * 2667 
29 6&2 230% 65.3 220% * 574% * 26.8 
30 67.0 25.20 63.5 22.7 57.0 26.9 
31 65.20 24.6 * 0.¢ * 0.0 0.0 0.0 
MEANS 60-5 20.8 61-6 2561 593% 26.0. 
OBSVAS. ee 22 20 29 20 20 
MAXIMUM 68.2 26.1 68.3 2805 62.0 29.0 
MINIMUM 55e1 11.6 #5303 21.6 57.0 23.0 


STO.DEV. 3-53 3.60 3.¢3 2226 1.55 1.50 
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DEPARTURE BAY 49 12 38 N 123 57 17 W 
OCTCBER NOVEMBER DEVEMBER 
DATE TEMP SAL TEME SAL TEMP SAL 
a 5465 27.6 49.5 28.8 * 45.2 = 20:6 
Fs 54.0 2726 * 4924 * 28.8 45.3 27.3 
3 54.0 28.2 * 49.2 #28467 45.3 2524 
4 52.3 27% 49.6 2826 47.0 24.8 
5 oY ee * 27.3 49.0 28.56 45.2 2608 
6 ONS Ze, 2 * 2721 49.5 28.8 44.5 25.45 
u 52.20 2629 48.0 28.8 * 44.8 7) 25106 
8 5229 27.7 47.6 29.1 5A5.1 . % 25%.7 
9 53.4% 2726 *¥ 9.9 * 0.0 4525 2528 
19 53.26 27.4 * 0.9 *' °0.0 44.5 26.0 
11 54.6 2beli * GO ..6 * 0.0 49e2 29e1 
ple * 60.0 * 9.9 48.¢ 29.90 44.7 271 
13 eh, 0 *- 0.0 48.C 29.0 45.3 2628 
14 * 0.0 * £.3 48.0 28.5 * 4523 PZ 25% eid 
15 5407 28.4 48.C 28.5 * 45.3 * 23.4 
16 51.5 27.7 * 47.7 * 26.4% 45.3 21.6 
17 50.5 28.4 * 47.4 We (2G re.2 45.2 289 
18 5125 28.29 47.0 . 28.0 Who 3 2a 
id W Daaegl * 28.9 47.5 28.22 45eU 26.3 
20 aay are « eZ oD * 46.8 * 28.6 . %4.2 25.38 
21 53.5 28.90 4E.0 29.9 * 44,3 “ 25% 6 
22 53.6 28.1 44.0 27.3 ¥ 44,4 * 25.9 
23 534% 28.4% * 45.0 * 27.7 4&5 2620 
24 5325 2824 * 46.0 #28 od 42.0 2529 
25 52.0 2822 47.9 28.6 * 42.6 % 269 
ae = 51.9 * 28.3 44, 0 25.8 wi 43.3 % 28.9 
rae Silat * 286% 43.0 29.0 4G 291 
28 5165 2825 45.0 26.9 * 434 Me 29 ieck 
22 51.0 2929 45.9 28.9 * &2.7 * 29-2 
30 59.0 28.6 * 45el * 27.8 4200 29.3 
34 50.0 28.8 0.0 0.90 *¥ 43.0 * 29.0 
MEANS 526 28.9 47.0 28 04% 44.9 265 
OBSVNS. 22 22 19 193 . 19 19 
YRLY eMEANS ccc e cesses inn eee ses ener ese eee seesenseeserserees 50.5 25.56 
MAXI®UM 54.7 29.9 49.5 29-1 49e2 29.3 
MINI®¥UM 50.0 2669 43.6 25.8 #200 21.6 


STO DEV. : 1.45 051 1.95 078 1255 1.83 
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ENTRANCE ISLAND 49 12 34 N 123 48 27 W 
JANUARY FEBRUARY MARCH 1974 
DATE TEMP SAL TEMF SAL TEMP SAL 
1 42.1 26.8 42-6 2509 44.6 28.6 
4 42.3 2722 4265 2623 43.8 28.4% 
3 41.8 271 4Y 25 28.0 43.0 2721 
& 4222 27 el - 4&.6 2726 43.3 27-1 
5 4225 27.2 42.9 2601 43.2 26.9 
6 41.7 27e1 42.4% 2402 43.6 26.8 
‘4 41.2 2702 42.5 250% 43.1 27.3 
g &2.% 27.3 42.6 2526 * 43.7 % Pate 
9 Gio1 26.9 42.9 2663 * 44,4 * 27.9 
10 41.8 2707 42.0 250% &5e1 28-2 
11 43.2 28.6 43.6 27.8 * 44,0 + eet: 
12 & 3.0 280% 44.3 282% 42.8 27.2 
13 44.6 28.8 44,8 28.2 43.3 26.1 
14 &5.2 28.5 4569 2923 43.8 25.8 
15 &Ee2 - 26.6 45.7 29-3 43.4 26-1 
16 4529 28% 45.8 | 1 2G0'S 43.8 26% D 
a? 44.5 26.3 4h. 3 26.5 43.7 25.5 
18 GEec 29.3 45.5 28.6 45.2 22.7 
19 H4e2 2707 45eS 28-6 46.2 26.8 
20 4528 * 27.8 4k 9 282% 44 8 26.9 
21 * 45.4% * 28.9 45.7 28.8 43.8 25.56 
22 4520 28.1 45.6 2825 44.8 26.5 
23 * 44,6 * 25.8 44.8 28.8 45.0 7g ff 
24 &4.1 2324 45.0 28.9 — «4523 2603 
25 4322 2629 44.2 28.8 4528 26.8 
2€ 41.8 2528 43.8 28e1 4502 27.8 
27 42.5 26.1 43.1 2722 45.90 280% 
28 hee 262% &4e2 28 o1 44.9 28.5 
29 42.8 2661 C.t 0.0 44.8 28-5 
31 43.3 4 2726 0.C¢ 0.90 457 2629 
MEANS &3.3 27.3 44.1 27 6 G44 2720 
OBSVAS. 293 28 28 28 28 28 
MAXIMUM 4Ee2 29.3 45.9 29-3 4622 2826 


STO.DEV. 1.55 1.18 1.27 1-43 96 1.25 
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ENTRAKCE ISLAND 49 12 34 WN 123 48 27 W 
APRIL MAY JUNE 1974 
DATE TERE SAL TEMF SAL TEMP SAL 
3 KEe2 2802 50 6 26.90 5560 24.2 
2 GEec 2607 50.6 2661 5425 2520 
3 LEY 27-3 52.28 2625 525 25.9 
5 45.3 28.6 51.0 2607 50.3 27el 
6 45.3 28.6 51.8 26.7 51.5 26. 0 
7 45.0 28.4% 50.4 271 5205 24.3 
8 45.2 28.2 53.1 20.3 54.6 19.6 
9 4ES 220d 49.8 26.3 5524 19.6 
10 47s2 24.4 52.0 23.0 57.1 19.5 
a2 46.9 27e2 51.7 19.5 5Be2 19.4 
Weg 4E.0 26.9 52e2 18.8 5728 21.4 
13 GEe2 2501 * 50.4 *' 23.1 59.5 a a | 
14 47.3 2624 48.5 27.4 60.6 22.1 
1c 47.8 26.3 51.3 24.8 5702 24.6 
16 50.5 2529 oar f 2422 5565 24.3 
17 49.7 25-9 55 44% 17 oD 60.8 23.9 
18 4°28 26.3 55.9 2201 59.5 2328 
19 49.26 260% 532£ 24.6 57.3 24e3 
20 5.3 26-8 54el1 2526 58.8 24.2 
e4 472% 27.7 apy) 27.3 5702 2502 
22 46.5 2829 49.8 2723 57.6 2522 
23 48.3 274% 48.8 27.8 5609 23-3 
24 48.8 2605 4825 27.3 58.6 23.8 
25 47.29 27el 438.3 2825 59.3 21-2 
26 48.7 25.9 48.5 27.8 58.1 2201 
7 49.5 2bef 51.7 24.0 * 56.23 * 24.6 
28 49,4 26.7 53.8 20.9 54.5 2722 
29 50.5 26.9 56.25 19.9 5502 26.9 
20 51.2 2607 55-8 21.9 6302 20.1 
31 G25 t.0 58.9 2269 0.6 0.9 
MEANS 47.6 2648 5221 2R.5S 5605 23.6 
OBSVNS. 36 30 30 30 29 co 
MAXI ®UM 51.2 268.6 58.0 28.5 63.2 2762 
MINIMUM 4529 2424 WB.o. 17.5 50.3 19.4% 


STO-CEV. 1.89 1.05 2260 3214 3.10 2044 
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ENTRAKCE ISLAND 49 12 34 N 123 48 27 W 
JULY AUGUST SEPTEMBEP 197% 
DATE TEMP SAL TEMF SAL TEMP SAL 
- 61.9 15.8 6367 2225 63.5 24.3 
2 62.8 17.9 64.0 21.6 62.3 24.6 
3 59.1 20-1 64.6 21.4% 60.6 26-8 
he 54 et 24.6 64.3 22.0 58.3 . 26-5 
5 552% 24.8 62.8 22.7 56.6 27.7 
6 59.2 19.5 €0.7 2329 565 Cla f 
7 60.7 18.6 61.2 2402 576% 2802 
8 59.6 20.1 61.0 25.0 63.0 24.9 
9 69.4 19.5 62.3 23.4% 53.8 28.2 
10 5626 24.2 59-6 2501 5526 28.0 
Bal 5426 2625 60.2 256% 59.5 24.0 
12 Soe ¢ 2624 61.7 252 eeo ts. 5 23.0 
13 61.4 17.4 63.& 24,0 61.2 2267 
14 61.7 14.8 57 ec 26.9 620) 23.3 
5 Ube ' 61-8 11.9 63.2€ 23-1 61.5 2301 
16 58.7 19.4 58% 26.5 60.6 24.0 
17 55.2 25.0 61.€ 23.28 61.9 23.9 
18 5525 2423 56.4% 2723 60.9 i eek 
phe) 5€.5 24.3 576% 26.9 61.0 24e% 
29 596% 15.3 56.3 2%.3 61.2 254 
ca 61.2 15.8 Sue € Ehee 6209 2407 
ae 60.5 17.8 56.1 2hed 624% 24.6 
23 3.7 18.6 5963 2502 628 2428 
24 61.7 1£.8 59.6 24,5 62.6 ae Pi 
= 61.5 19.8 63.0 2c.9 632 w C4e B 
2¢ 62.3 20.3 62.8 2i.3 59 e% 2549 
27 62.8 22.5 63-5 2204 58.0 26.4 
28 64.3 21.7 63.8 2265 5602 2726 
29 6207 2229 6502 2209 57.3 27.7 
30 64.2 22e5 64.3 22.5 57.2% 2he ft 
31 62.7 220% 64.8 22.7f CG. G.9 
MEANS 59.8 20.3 61ied 2461 59.8 ee RS 
OBSVNS. 31 $i 31 31 30 30 
MAXI éUM 64.3 2645 65.2 27.3 63.5 2842 
MINIMUM 54.4% 11.0 54.8 20.9 53.8 eR 8 


STOCEV. 3294 3075 3.09 2.200 2e57 Lor 


i 


ENTRAAKCE ISLAND 49 12 34 N 123 48 27 W 
CCTGEER NOVEMBER DECEMBER 1974 
DATE TEMP SAL TEMF SAL TEMP SAL 
1 5€.26 27.7 50.0 2728 45.9 Ciek 
2 53.4% 28el 49.8 28.0 4608 26.0 
3 5526 27.8 49% 28.0 47.4 29.0 
& 54.5 27.8 4964 28.6 46.7 281 
3) 53.2 2728 49.5 2032 46.3 27.28 
6 54.0 27.6 49. 29.1 4E5 2fel 
7 54.3 27 e% 48.9 2961 46.3 27.3 
8 54.8 2728 48.8 2921 462 26.8 
9 54.9 2767 48.5 29.3 47.0 28.2 
10 5225 27.8 4822 2901 47h 29.3 
21 54.4% 27.7 4Be4 295 47.3 2947 
12 53.6 27.6 48.5 28.9 * 46.6 me ores 
13 53.1 27.6 48.1 27.8 458 26238 
14 5224 21e2 47.8 271 46.3 27.8 
ae 53.9 270% 47.5 2529 4KEot 266 8 
16 53.8 27.7 &7.£ 2722 47.5 29-1 
17 5426 27 4% 48.2 28.9 4E4 28.9 
18 5205 2628 48 05 2924 &E.5 28.8 
19 * 5¢.1 * 2704. 47S 29.0 46.4% 2822 
20 51.26 28.1 47.5 2923 4E.5 28.9 
ag 5ze8 2726 4626 28.0 45.8 27.7 
ce 5228 27.26 46.8 28.4% 451 274% 
23 520% 27.4% 47 28.9 44.3 2629 
2h 5204 27.3 48.3 29.7 4502 27.8 
dee 5éel 27% 472 2501 463 28.8 
2€ 5202 2704 45.8 2601 GES 29.0 
alk 6 Mg 51.1 * 27.8 45.9 2624 4O0U 26.9 
29 49.23 28-6 %5.5 27% 4620 28.9 
30 56.6 28.2 44.2 26.3 45.6 29.9 
31 4o.8 2826 0.0 0.0 45.6 28.8 
MEANS 53.0 2707 47.8 28.1 46.2 2822 
OBSVNS. 29 29 30 30 30 30 
VRLY eo MEANS co ccc ccc es covers cee ceresese ee ves seen nesses eeeer Sise 25.8 
MAXIMUM 5€.6 28.6 50.6 29.7 %7.5 2967 
MINIPUM 49.3 26.28 44.2 2501 44,9 26.8 


STO .OEV. 1.75 239 1.42 Lece 082 « 80 
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ACTIVE FASS YB: Bic wean eo "tr ies 
JANUARY FEBRUARY MARCH 1974 
DATE TEMP SAL TEMF SAL TEMP SAL 
1 41.7 27.2 43.8 2826 &4ee 29.5 
“a Gi. 3 2742 44. 4 28.8 42.3 26.0 
% GZel 28.5 45.3 29.7 4205 2520 
4 39.3 24.7 45,2 2945 Hie 7 ah oe 
5 4i.e2 28.24% 43.3 26.0 44. G 2601 
6 G2e4 286% 43.3 26.4 43.7 28.9 
fé 41.5 28.6 43.7 27.3 43.9 27.8 
8 4Zoil 28.4% 43.2 27 64 43.1 2724 
9 G4ie22 28.8 42.2 26.3 44,3 29.0 
10 41.9 29.9 ui? 24-2 450i 29-1 
sia | 42e2 26.9 42.6 26.9 44.6 28.6 
ai 41.2 26e.1 43.9 28.5 45d 29 l 
13 4.4 © 2923 43.5 28.0 & 3.4% 2944 
14 4Ee2 29.3 45.0 29.7 43.1 2828 
15 45.6 20.2 45.6 290% 43,6 27.7 
Le 45o7 29.3 45 eZ 29.8 G4 08 27.8 
17 44.6 70.0 44.26 29.5 Gua 7 28.2 
18 45.3 30.9 45.1 2929 450d 24.8 
19 45.3 3C.4 4Oec 282 46.2 20. 3 
20 44.3 29.5 45.2 29.3 45.9 27.6 
rai | 4322 efec 45.5 30.0 4602 26.5 
22 4522 29.1 4,8 29.7 46.7 26.7 
23 45.5 29.9 4u.7 29.3 45d 27.8 
24 45.7 29,5 44,3 29.3 46.2 26.8 
co 44.7 2925 43.8 290d 45e2 2726 
26 41.9 22.9 44.1 28.8 457 27.8 
vad f 42.6 28.8 43.9 29.9 45.3 28.6 
28 43.6 2824 44,2 29.29 45ec 266 + 
29 43.3 ciel J.C 0.9 GO ou 29.0 
3C 41.8 26.8 0.0 . 0.0 4525 29-5 
Si 42.9 27.8 9.0 0.0 4569 28.6 
MEANS 43.2 28 e%& 44e2 28.5 44.5 ef .7 
OBSVAS. 31 31 28 28 31 31 
MAXIMUM 45.8 30.4 4602 30.9 46.7 2925 
MINI¥UM 33.3 22.9 4i.7 2422 42.3 20.3 


STO.CEV. 1.76 Mey 1.05 1.48 1.16 1.81 


rps) 


ACTIVE FASS 48 52 26 N iz3 if 23 Ww 
APRIL MAY JUNE 1974 
CATE TEMP SAL TEMF SAL TEMP SAL 
= * 4E,2 * 28.8 4Beol 28.4% 520% 2524 
2 46.7 2Sel 47.8 26.1 51-2 2607 
3 48.3 2961 49.2 27.8 49.2 27.8 
4 4E.2 2822 49.8 2748 4928 29.3 
2 46.6 292% 4oew’é 28.9 50.” 28.9 
6 4E.6 29.4% 48.3 26.7 50.7 2722 
7 46.9 29.4% 48.6 2822 53.3 24.0 
8 4€.6 2923 47.1 29.5 5223 2502 
9 47.3 2623 4627 29.0 55 eT 19.5 
10 45.8 28.2 47.6 28.6 54.3 20.3 
LZ 4522 2207 49e2 10.6 58.4% 16.3 
13 LE. 0 2625 50.6 11.6 60.2 17-6 
14 47.7 17.3 50.2 2746 58.6 23.9 
15 47.7 26.5 52.7 19.5 5602 25.9 
16 48.4% 2623 53.1 2529 6Zel 1924 | 
= 50.4% 23.7 S55 a7 11.2 62.6 11.9 
18 49.7 2204 5267 26.0 61.6 16.9 
19 47.7 28.26 51.7 271 6201 23.0 
29 50.1 27.7 51-8 27.6 60.1 24.8 
eu 47.3 28.6 50.4 28.1 54.6 27.28 
2c 4723 2826 47.8 29-4 52.3 27 ei 
23 4B.7 24.3 47.5 25.8 60.7 12.0 
24 47.2 27.6 47.¢ 28.8 5802 13.3 
25 GE. 8 28.8 49.2 2929 52-8 24.6 
26 G7e2 28.8 GBe7 2925 53.6 242% 
tf 46.6 29.90 Bi ed 23.4% * 53.4 * 25.6 
28 47.3 28.4% 54.1 15.67 53.2 26-9 
293 ELS 28.0 53.2 18.0 54.6 264 8 
33 5f.2 28 o4% 54.7 19.9 60.8 17.1 
$i Ceu 0.0 58.C 20 0% 9.0 0.90 
MEANS 47.5 evez 50.2 24.6 55.9 2202 
OBSVNSe 29 29 Si St 29 29 
MAXIMUM 50.4 290% 58.0 29.5 0226 29.3 
MINI PUM 45.2 17.3 46.7 10.6 49.2 10.3 


STOeCrV. 1. 38 2276 2283 5.88 4.18 5259 


76 


ACTIVE PASS 46 52 26 N 223° 27° 2dr 
JULY AUGUST SEPTEMBER 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 4598 2 11.6 64.3 10.2 56.8 27.8 
2 61.8 16.0 67.¢ 10.14 59.5 262% 
3 546% 22.7 68.4% 14.2 5503 2767 
% 5304 2702 66.5 14.0 53.1 28-2 
5 58el1 pews 6562 26.8 5302 2802 
6 64.5 10.8 628 22.9 55.2 26.8 
c 57.8 17.8 61.5 23.0 56.6 2509 
8 5926 4&7 63.4% 16.0 53.8 27.8 
9 54.2 C407 64.9 16.2 5202 28.5 
10 52el 26.4% 62.5 14.1 572 26.3 
ai 53.90 28.1 62.2 232% 5626 2568 
12 5322 28e1 58.U 26.0 60.3 15.7 
13 60.8 12.8 61.3 Wyre 0's 2 60.7 2202 
14 58.7 201 5425 28.4 58.8 23.7 
15 5¢.6 12.9 55.6 2604 56.4 26.3 
16 55.3 2222 53.8 2923 5467 2703 
17 53.1 2723 540% 2609 5606 26.4% 
18 52.7 27.8 5202 28.9 61.3 19.7 
23 Soac 2601 5202 29.0 60.2 22-4 
20 64.7 10.2 54.0 2822 592 23.7 
21 57.8 19.1 53.8 2826 58.0 2520 
Ze 5726 20.0 53.8 276% 5607 2663 
23 61.7 1C.5 aes 21.3 61.2 15.7 
Zu 5€.5 2402 55.7 26.5 6162 2325 
25 60.3 11.1 6567 17.5 5704 28.5 
26 62.1 2726 63 26 14.9 60.7 2502 
et 6426 14.9 64.0 20.8 5602 27 o7 
28 6661 11.9 64.6 2201 58.1 2761 
929 64.4% 17.6 66.3 20.0 573 2668 
38 €5.7 14.9 63.3 24.7 5602 2728 
31 6 & 8 20.8 6202 2545 0.9 0.0 
MEANS 58.9 19.1 60.3 2202 57% 2504 
OBSVNS. 31 31 31 30 39 39 
MAXIMUM 6&.8 2824 68 24 29.3 61.3 28.8 
MINIMUM 5201 4.7 Boe c 10.1 52 2oat 


STO.CEV. 4. 66 6.90 5.02 6.16 2258 3240 


rie 


ACTIVE FASS 48 52 26 N 123. 1% “23 W 
OCTOBER NOVEMBER DECEMBER 1974 
DATE TEMP SAL TEMP SAL TEMP SAL 
1 5503 27.6 49.4 a ars 47.0 29.9 
fa 55.3 2766 48.8 27.8 46.7 292% 
3 Boe. 27.8 48.7 28-4 &7.2 29.5 
y oy ae 27.3 48,8 29.0 46.8 26.5 
5 52.0 Clef 46.8 30.0 4 Gow 2967 
6 a es, 2625 4921 30.2 4609 2924 
rs 522% 28-9 48.8 2923 46.9 29.8 
8 5523 2501 48.7 29.7 46.8 28.9 
.) 53.8 28.6 43.7 29.5 47.2 29.5 
10 52a 26.9 4B.5 29.7 47.2 30.9 
gal 53.8 27.8 48.2 30.90 472 29.9 
12 5228 28.9 48.4% 29.9 4602 2928 
13 52.7 26.0 48.5 28.2 4608 30.2 
14 52.3 c6.9 48.2 25.1 469 30-2 
15 51.7 28.5 47 ef 28.5 4605 30.0 
16 51.3 26.5 79 2907 G7 of 30.4% 
ced 49.2 29.3 47.6 29.8 Oe Tare * 30.2 
18 49,7 29.7 47.6 30.3 46.8 30.9 
19 4O.2 29.5 477 31.0 46.8 29.9 
20 49.7 23.9 47.4 29.9 4608 30.0 
21 50.9 2209 * 46.7 * 28.8 * 4565 Oe ae 
22 51ie2 28.8 4602 27.8 44.2 24.7 
25 50.7 26.3 47.1 29.4 43.6 26.5 
24 50-6 27.7 48.3 29.9 44,3 ay ae 
Zo 5035 2265 47.7 30.0 4604 29.8 
Ze 51.3 27.7 4605 28.5 4507 2969 
Ae 51,6 29.9 44,3 Cit 45.0 29.3 
28 5163 28.1 46.2 2726 45 26.8 
29 50.7 28.1 4602 26-9 45.9 29.8 
30 51.0 28.2 4Ee2 268 45.22 30.2 
31 5.7 28.5 0.9 G.0 45.0 29.9 
MEANS 51.9 2726 47.8 2826 4602 29.3 
OBSVNS. $1 31 29 29 29 29 
VRLY e MEANS cc ccc eves vorcnecevcsssesesessceccosesevccseces BMhet - 25-9 
MAXIMUM 5529 29.9 49.4 31.9 477 30.4% 
MINIMUM 49.2 2205 44.3 21.4% 43.6 24.7 


STO.DEV. 1&1 1.70 1.16 i292 1.06 © 1.23 
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Annual Graphs of the 7-day 
Normally-weighted Running Means 


for Temperature and Salinity 


1974 
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ABSTRACT 


Observations of sea-surface temperatures and salinities, made by a 
variety of methods during August and September 1975 off the Pacific coast of 
Canada, are examined to evaluate the quality of surface data. Salinity- 
temperature-depth temperatures are used as the reference (true) values, at 
least for the C.F.A.V. ENDEAVOUR cruise. The bucket method was found to be 
capable of providing sea-surface temperatures to an accuracy (standard 
deviation) of +0.15°C. The thermograph/salinograph, when corrected by apply- 
ing a "field-calibration" value, appears to give surface temperatures with a 
Standard deviation half that obtained by the bucket method. Expendable 
bathythermograph-surface temperatures were, on the average, 0.3°C higher than 
the true values.Were it not for this offset, they would have been as accurate 
as those obtained with bucket thermometers. Engine-intake temperatures 
observed by the engine-room crew were on the average only 0.3°C larger than 
the true values but were characterized by large inaccuracies with standard 
deviation about an order of magnitude greater than those found for other 
methods. These variations are believed to be due to reading errors. 
Salinities determined with a laboratory salinometer are considered to represent 
true values. Sea-surface salinities observed with the bucket could be, with 
reasonable care, accurate within the limitation of the laboratory salinometer 
method aboard ships. The quality of data has been found to vary significantly 
between observers. Results obtained from this cruise and from weathership 
data (1956-1976) suggest that the surface temperatures and salinities observed 
during the past, 1956-1962, in the northeast Pacific Ocean have generally been 
overestimated. | 
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1. Introduction 


Sea-surface temperatures based upon merchant-ship observations have 
been widely used in synoptic weather forecasting and in studies upon fisheries 
(e.g. Owen, 1968; U.S. Nat. Mar. Fish. Service, 1977), climatology (e.g. 
Laviolette and Seim, 1969) and large-scale air-sea interactions (e.g. Namias, 
1963). In recent years they have been used a great deal as ground truth for 
satellite observations (Brown, 1975) and as one of the source data in global, 
numerical atmospheric circulation models (Rowntree, 1972). These last two 
applications in particular demand temperatures that should be more reliable 
and accurate than we have been accustomed to in the past. Yet, even today 
the quality of the ship-reported temperatures still leavesmuch to be desired. 
For example, a recent examination of such temperatures observed in the north- 
east Pacific has revealed that they contain an appreciable amount of scatter 
--having mean standard deviation of +1.5°C (Tabata, 1977a). Such a scatter 
is suggested in the results of previous studies (Brooks, 1926; Franceschini, 
1955; Saur, 1963; Marcus and Smith, 1966; James and Fox, 1972; Collins 
et al, 1975; Tabata, 1977b) which implies that the quality of the ships' data 
has not improved during the past one half century. 


Unless other means are found, the field calibration of satellite- 
observed sea-surface temperatures will still be largely dependent on the ship- 
reported data. Yet, with the data characterised by such scatter it would be 
difficult to obtain calibration that would yield useful satellite-observed 
temperatures. In the case of sea-surface temperature anomalies used in 
numerical models, it has been shown that even an’anomaly of a few degrees in 
one part of the ocean, such as the tropics, can cause an anomalous atmospheric 
circulation not only in that part but also in another part of the globe 
(higher latitudes) as well (Rowntree, 1972; 1976). When such a "small" 
anomaly is being considered it is important to know that this is based on 
reliable data and not on those obtained by biased measurement systems such as 
might have been obtained by poorly-calibrated engine-intake thermometers. 


In view of these problems just mentioned it appears worthwhile to 
examine the quality of the sea-surface temperatures as currently being 
observed. It is appropriate to start such an examination based on temperature 
data collected from oceanographic research ships as they are observed with 
more care than aboard other types of vessels. The present study is an attempt 
to make a start in this direction and is an examination of the quality of sea- 
surface temperatures collected using a variety of techniques from one such 
ship. 


For air-sea interaction studies, sea-surface salinities are perhaps 
not as important as are the corresponding temperatures. However, these 
salinities are of significance to investigations in fisheries and in ocean 
climatology. Yet, there has been practically no study previously made except 
at Station P (Tabata, 1977b), to determine the accuracy of the salinity 
data. The present study therefore includes an evaluation of sea-surface 
Salinities observed by the use of a variety of methods. 


2. Data and Methods of Observations 


During the period, 19 August through 10 September 1975, an 
oceanographic cruise was made off the Pacific coast of Canada by the research 
ship, C.F.A.V. ENDEAVOUR. Hereafter generally referred to as "the (ENDEAVOUR) 
cruise", this exercise provided an opportunity to acquire the data necessary 
for the comparison of the sea-surface temperatures and salinities observed by 
a variety of methods. | 


a Bucket Method 


This method was utilized either just before the ship came to a full 
stop at a hydrographic or salinity-temperature-depth (STD) station, or while 
the ship was underway at full speed during expendable bathythermograph (XBT) 
cast. A rubber bucket of approximately 5-litres (2%) capacity was lowered over 
the side of the ship and a sample of seawater collected. The bucket was 
rinsed with this water; the procedure was repeated two times before the 
actual sample was obtained. A salinity sample bottle (200-ml capacity) and 
its stopper were rinsed immediately three times with this water before being 
finally filled. If the bucket was still more than 2/3 full, a bucket 
thermometer was placed in it. Otherwise another bucket of water was obtained 
for the temperature measurement. The temperature was read within 2-3 minutes 
after the thermometer was immersed in the bucket which was kept inside the 
oceanographic laboratory. The sampling location was amidship on the main deck 
only a few metres (m) above the water line. It was on the starboard side of 
the vessel where there is no water exhaust of any kind. The thermometer used 
was a mercury-in-glass laboratory type graduated at every 0.5°C intervals, and 
encased in a protective brass cylinder. It was similar to the type used for 
daily observation at the B.C. coastal light stations, and is reported to have 
an accuracy of +0.15°C (Giovando and Hollister, 1974). 


The salinity was determined by means of the Autolab inductive 
type bench salinometer, using duplicate samples. The manufacturer of this 
instrument claims that the salinity can be determined to an accuracy of 
+0.003°/.03; however, the value, +0.004°/.,, is apparently more likely if 
determinations are made aboard ship (Strickland, 1958). 


b Engtne-tntake Method 


The engine intake aboard the ENDEAVOUR is located 4 m below the 
water line. It has a diameter of approximately 20 cm. Within a metre or so 
inboard of the intake location is a chamber ("sea chest") of approximately 
50 cm cube connected to the intake. A Weksler industrial engine-intake 
mercury thermometer is fitted to this sea chest. The shipbuilder claims that 
this is the normal type of engine-room thermometer. It was not possible to 
obtain the precision of the temperature measurements made with this thermometer, 
but it is presumed to be within +0.3°C. The temperature data entered in the 
engine-room log are obtained by this thermometer. 


C Seawater Loop (Salinity) 


A pumping system aboard the ship has the capability of delivering 
seawater continuously from the sea chest, through a 2-cm inside-diameter pipe 


of approximately 20 m length, to the oceanographic laboratory at a rate of 
approximately 200 2 per minute. (Because of the smaller pipes fitted into 
the laboratory, the actual volume of water flow is only a fraction of this.) 
From one of the two seawater faucets located in the laboratory, salinity 
samples were drawn and determined for salinity using the same procedure as 
outlined in (a). The precision of these measurements is +0.004°/,., as 
previously noted. 


d Thermograph/saltnograph 


The intake of the thermograph/salinograph was fitted to the second 
seawater faucet located in the laboratory; the salinity could therefore be 
measured continuously. Initially, the temperature probe (platinum-resistance 
sensor) of the thermograph/salinograph was fitted onto the sea chest and the 
temperature was measured continuously in this manner. However, although the 
temperatures so measured were within +0.1°C of those measured by other 
techniques generally, there were occasional "large errors" or fluctuations 
due possibly to air pockets forming at the top of the chest. As a 
consequence, the probe was moved to the laboratory sink, and the temperatures 
of seawater flowing from one of the faucets were measured. The thermograph/ 
Salinograph is a Plessey Model 6600-T, and according to the manufacturer 
(Plessey Co.) is capable of giving temperatues and salinities to accuracies 
of +0.1°C and +0.03°/,., respectively. 


e Saltnity-temperature-depth recorder (STD) 


The Guildline Model 8700 STD was used to make casts. It employs 
a copper-resistance probe as a temperature sensor and a conductivity cell as 
a conductivity sensor. (A built-in analogue circuit converts the conductivity 
and temperature measurements into salinity.) According to the manufacturer 
(Guildline Instruments), it can measure temperature and salinity to within 
+0.01°C and +0.01°/.0, respectively. 


f Expendable bathythermograph (XBT) 


Temperatures were also observed with Sippican XBTs. A report 
describing the performance of these instruments and the discussion of the 
data obtained on the cruise has already been published (Wood, 1976). Only 
brief mention of the XBT data will be made in the present paper. The 
manufacturer (Sippican Corporation) claims the accuracy of the measurements 
to: Bese0i2°C? 


g Hydrographte stattons 


Only a few hydrographic stations were taken during the cruise; 
therefore, only brief comments will be made upon the data obtained. 


3. Analysis of Data 
a Sea-surface temperature compartsons 
(i) Bucket and STD 


A comparison of the sea-surface temperatures obtained simultaneous- 
ly by the STD and by a pair of reversing thermometers during this cruise, as 
well as of similar data obtained during a weathership cruise in February- 
March 1975 (de Jong, 1976), indicated that the STD temperatures were 
generally within +0.02°C of those measured by reversing thermometers. There- 
fore the STD temperatures are considered sufficiently accurate to represent 


the true temperatures. Accordingly, all subsequent comparisons of 
temperatures will consider the STD values to be the reference temperatures. 


The average difference (AT) for all 80 near simultaneous pairs of 
bucket and STD temperatures obtained on this cruise was found to be 0.08°C, - 
with a standard deviation of +0.19°C. As is shown in Fig. 1, the differences 
are approximately normally distributed about 0.1°C except for a minor peak 
in frequency at +0.4°C. 


The relatively-frequent occurrence of differences of +0.4°C is 
almost certainly attributable to the improper functioning of the bucket 
thermometer. It was occasionally noted during the cruise that the foam- 
rubber sleeve placed around the thermometer to protect it from mechanical 
shocks had slipped down to the lower end of the thermometer and at least 
partially covered the main bulb. When this occurred, the bucket temperatures 
were noticeably higher than those obtained by the STD. Since the bucket 
thermometer was kept in the laboratory before use, and immersed in the bucket 
for only three minutes before a reading was made, it is likely that within 
this time, the bulb, being insulated by the foam rubber, did not attain 
temperature equilibrium with the water sample. Hence, in all probability 
bucket temperatures in such cases were overestimates. When the ten 
differences greater than +0.4°C were removed and the remaining values 
(n = 70) reanalyzed, the resulting mean difference was +0.04°C, which is 
only one half the value determined by consideration of all 80 pairs. The 
standard deviation, on the other hand, decreased only slightly, from +0.19 
tov 20ers C: 


In order to evaluate the relationship between the quality of the 
bucket temperatures and the individual observers, the preceding set of data 
was grouped according to the three "sea watches" maintained on the cruise. 
Each "watch" consisted of two observers and worked on the "4-hours on" and 
"8-hours off" schedule [(a) 08:00-12:00, 20:00-24:00; (b) 04:00-08:00, 
16:00-20:00; (c) 00:00-04:00, 12:00-16:00)]. Three sets of observations 
are shown in Fig. 2. All three watches observed bucket temperatures that 
were, on the average, approximately 0.1°C higher than the corresponding 
STD temperatures. The data set from the three watches exhibited a bi-modal 
distribution, a principal peak occurring at the difference +0.1°C, and 
another, less pronounced peak at approximately +0.4°C. The standard 
deviations associated with the above three sets of data were all near +0.2°C. 


(it) Thermograph/salinograph and STD 


The sea-surface temperatures obtained with the thermograph/ 
salinograph were, on the average, 0.6°C larger than those simultaneously 
observed with the STD, with a standard deviation of less than +0.1°C as 
shown in Fig. 3 (n= 71). The peakedness of the distribution was much 
more pronounced for the differences between thermograph/salinograph and STD 
temperatures than that previously shown for bucket temperatures (Fig. 1). 
This fact suggests that the thermograph/salinograph can measure sea-surface 
temperatures with less variation than is obtained by the bucket method, 
provided that suitable "corrections" are made. This could be accomplished, 
for the present instrument, by applying the 0.6°C difference as a_ field 
calibration (i.e. True temp. = T/S - 0.6°C). 


(tit) XBT and STD 


The XBT-measured surface temperatures were always higher than those 
obtained with the STD (Fig. 4). The average difference, for n = 64, was 
+0.3°C with a standard deviation of +0.1°C. The distribution was more peaked 
than that associated with the bucket temperatures, but less peaked than that 
associated with the thermograph/salinograph temperatures. The standard 
deviation of bucket temperatures was +0.19°C and of XBT temperatures was 
+0.14°C; thus, the variability of the XBT temperatures is 30% less than 
that of the bucket temperatures. 


(iv) Engtne-tntake and STD 


During the cruise the engine-room crew made hourly observations of 
sea temperatures by means of a thermometer fitted into the sea chest, as 
described earlier. These hourly values of the engine-intake temperatures so 
obtained were compared with the STD temperatures taken within +1/2 hour. 

In Fig. 5 is shown the frequency distribution of differences between the 
intake and STD temperatures (n = 80). The main feature of the distribution 
is that while the average difference was only 0.3°C, a figure near to that 
associated with the XBT data - the standard deviation was about +1.2°C, 
which is an order of magnitude greater than those characterizing differences 
obtained with other techniques (Fig. 1, 3 and 4). Differences as large as 
+2.5°C were evident. 


(v) Engine tntake and bucket 


A comparison between the engine-intake and bucket temperatures 
(n = 108) indicated that, the intake temperature was, on the average, Oes7£ 
higher than the corresponding bucket temperature, with the standard deviation 
being +1.0°C (Fig. 6). Differences of up to +2.5°C were present in this case 
also. 


b Sea-surface salinities compartsons 
(t) Bueket and Seawater loop 
Based on 86 pairs of salinities obtained by bucket and seawater- 


loop (n = 86), the average difference (AS) between the values observed by 
the two methods was only 0.003°/..; the associated standard deviation was 


+0.019°/,.. As is shown in Fig. 7, the majority of the differences lies 
within +0.004°/,.. A maximum difference of 0.131°/..0 was associated with an 
observation made a few kilometres from the shore where low-salinity coastal 
water is usually present. When this difference was eliminated from the 
analysis, the resulting average difference and standard deviation were 
calculated to be 0.002°/,. and +0.013°/,., respectively, a decrease of about 
30% in both quantities. The differences associated with two thirds of the 
data pairs were within 0.008°/.o.- 


The quality of the salinity data might be subject to variation due 
to "sampling habits" of the various observers. In order to determine if 
such variation was significant the data taken by each of the three sea 
watches (as mentioned earlier) were grouped and the statistics for each 
group estimated. In Fig. 8 are shown the distributions of the differences 
between the bucket and seawater-loop salinities for each watch. While the 
average difference between the salinities observed by the two methods for 
each watch was small, ranging by only 0.004°/,., the standard deviations 
associated with the data of each watch were different. The standard 
deviations associated with watches (a) and (b) were similar, +0.008°/,. and 
+0.009°/o0, respectively; however, watch (c) yielded a deviation more than 
twice as great (+0.019°/,.) as those of the other watches. For watches (a), 
(b) and (c), the percentage of data whose differences were less than 0.008°/.. 
was 89%, 72% abd 43%, respectively. Clearly watch (c) did not make careful 
observations as did the other two watches [(a) and (b)]. 


(it) STD and seawater loop 


The differences between the surface salinities obtained by the STD 
and by the seawater loop (salinity determined by laboratory salinometer) 
generally varied from 0 to 0.10°/o. -- the average being 0.04°/,.. (n = 80), 
as shown in Fig. 9. The associated standard deviation was +0.03°/,... When 
one difference suspected of possessing an unusually large error was deleted 
and the statistics re-estimated, the resulting mean and standard deviations 
were, respectively, 0.04°/,. and +0.02°/... Thus while the elimination of 
one large value did not affect the mean, it decreased the standard deviation 
by about one third. This offset (average difference) of 0.04°/.. is 
probably attributable to the inherent problem of the electronic circuitry of 
the STD's deck unit to properly convert a temperature and a corresponding 
conductivity value to salinity. Thus, while the sea temperatures measured 
with this STD yielded values close to the presumed true temperatures as 
measured by reversing thermometers (page 4), the measured salinities at the 
surface appear to be 0.04°/,. too high. A similar situation had been noted 
on a previous cruise (de Jong, 1976). 


(ttt) Thermograph/salinograph and Seawater loop 


The salinities measured with the thermograph/salinograph are those 
of the seawater that is pumped from the engine intake via the seawater loop. 
Thus the seawater-loop salinities, as determined by the laboratory salinometer, 
can be compared directly with those obtained with the thermograph/salinograph. 
It was found that the average difference between the thermograph/salinograph 
and seawater loop salinities was 0.11°/oo, with a standard deviation of 


+0.02°/,. (n = 108). When thermograph/salinograph values were "corrected" 
by subtracting this "field calibration" value of 0.11°/.., it was indicated 
that the instrument was then capable of measuring salinity with a standard 
deviation of +0.02°/,.,. as shown in Fig. 10. With the exception of one value 
(+0.13°/.0) suspected of containing an unspecified error, the differences 
were found never to exceed +0.05°/... 


C Representative data obtatned during the crutse 


In Figs. 11 and 12 are shown the representative temperatures and 
Salinities respectively, observed by the various methods along one leg of 
the cruise, Line P  - between Victoria, B.C. (home port) and Ocean Station 

P (50°N., 145°W.). In each case the values given by the thermograph/ 

Salinograph have been "corrected" by subtracting 0.6°C and 0.11°/.. from each 
of the observed temperatures and salinities, respectively. Figs. 11 and 12 
demonstrate that the thermograph/salinograph, once properly calibrated, gives 
consistent values - and, because of its ability to monitor data continuously, 
can be a useful tool for examining details in the distribution of the surface- 
water properties. 


4, Discussion 
a Temperature 


Under the assumption that the sea-surface temperatures observed 
with the STD represent the true surface temperatures, comparison of these 
data with those obtained by a simple bucket thermometer revealed that the 
bucket method is capable of providing temperatures with a standard deviation 
of +0.15°C. This value is comparable to the standard deviation of the 
bucket thermometer and therefore indicates that the surface temperatures 
obtained with this instrument are about as good as they can be. The value 
is also similar in magnitude to that obtainable by the use of specially- 
designed bucket thermometers used by the Canadian weatherships at Ocean 
Station P (Tabata, 1977b). Thus the simple bucket thermometer used on 
this cruise is capable of measuring sea-surface temperatures as reliably as 
the more expensive, specialized equipment. 


The temperatures obtained with the thermograph/salinograph are 
those of the water flowing from the laboratory faucets; this water has 
entered the ship's engine intake located approximately, at a distance of 
20 m via pipe away in the case of ENDEAVOUR. These temperatures were almost 
always larger than those simultaneously recorded by the STD, the average 
difference being 0.6°C. When measured at the engine intake itself, the 
observed temperatures were close to the true (STD) temperatures; therefore, 
the difference is almost certainly due to the warming of the water by the 
heat inside the ship during the water's passage from the intake to the 
laboratory. However, when the thermograph/salinograph-measured temperatures 
were field calibrated by subtracting 0.6°C from all the observed tempera- 
tures and the results compared with the STD values, the standard deviation 
of the differences was only +0.07°C, which is half as large as the corres- 
ponding value based on bucket observations. This indicates that the 


thermograph/salinograph is capable of yielding temperatures that are even 
more reliable than those obtained by the bucket, provided that suitable 
calibrations can be performed and applied. It must be emphasized however, 
that this is a function of ship and ship pipe-routing, and that if modifica- 
tions to piping is made, recalibration is necessary. Also it will depend 

on the pumping rate. 


The XBT gave temperatures that were, on the average, 0.27°C larger 
than those of the STD, with a standard deviation of +0.14°C. Thus, while 
there appears to be a positive offset in the XBT data, the standard 
deviation is about the same as that associated with the bucket observations. 
The XBT is therefore capable of measuring surface temperatures to the same 
accuracy aS can the bucket thermometers, if the offset of 0.27°C can be 
removed. But under operational conditions at sea, it is difficult to know 
whether such an offset is present in every XBT unless each instrument is 
tested before being released, a practice that is recommended. (The magnitude 
of this offset should not be taken as representative of XBTs used elsewhere. 
It has been the experience of the Canadian weathership oceanographic program 
that in the past some batches of XBTs had given surface temperatures that 
were as much as 1°C lower than the true temperatures.) The average shift of 
0.27°C is 0.11°C larger than Wood (1976) has estimated utilizing the same 
XBT records from the cruise. This difference probably is due to the manner 
in which the temperatures were obtained from the records; the present study 
is based on an analysis of temperatures obtained directly from the original 
traces on the charts, while Wood (1976) utilized data digitized from the 
original traces and then smoothed before analysis. Wood (zbid.) noted that 
digitizing technique alone can give errors of +0.14°C, thus the difference 
between the two biases is not unexpected. 


Perhaps the most significant and pertinent result of the present 
investigation is concerned with the quality of the engine-intake temperatures 
as taken by the ship's crew. Such data are the mainstay of present-day 
merchant-ship sea-surface temperature reports. Although the intake 
temperatures were on the average only 0.3°C larger than the STD temperatures, 
the standard deviation of the differences was +1.2°C, which demonstrates that 
the intake temperatures, as recorded, are appreciably inaccurate. No doubt 
part of the inaccuracy may be attributable to the fact that the instrument is 
graduated in 0.5°C intervals; however this characteristic is unlikely to 
account for the large differences that were observed. The differences in 
time between the STD observations and the recording of the intake tempera- 
tures apparently did not contribute much to the errors either since large 
errors were present even when the difference was only a few minutes. If the 
intake temperatures were consistently higher, one might argue that they had 
been influenced by heat from the engine room; in the same regard the 
Suitability of the thermometer location could be questioned. However, the 
intake temperatures were noted to underestimate the true temperatures a 
Significant number of times; therefore, the differences could not all have 
been due to engine-room heat, although the exact location of the thermometer 
might have influenced the measurements somewhat because of heat conduction 
along the pipe fittings. Since the intake thermometer was fitted to the sea 
chest, it is possible that an error could have resulted from the parallax of 
the reading because it was located much below the eye level. Brooks (1926) 
has stated that aboard one merchant ship whose data he studied this fact 


could have resulted in errors of 0.5°C. However, even this value is smaller 
than the suspected errors noted for this cruise. The only remaining source 
of error would be associated with the reading of the thermometer; and it is 
suspected that this might have contributed to the appreciable inaccuracy 
associated with these data. The overestimate of intake temperatures by an 
average amount of 0.3°C is indeed an interesting result. Except for the 
results of Roll (1961), Knudsen (1966) and Saur (1963), others including 
Brooks (1926), Walden (1966), James and Fox (1972) and Collins et az (1975) 
all have arrived at this 0.3°C. However, while it indicates that the intake 
temperatures are in general somewhat higher than the bucket temperatures, 
this average difference is probably not as important as is the large 
Standard deviation associated with it. 


b Saltntttes 


An examination of the differences between the bucket and the 
seawater-loop salinities showed that the surface salinities were, on the 
average, 0.002 + 0.013°/,.. higher than the 4-m salinities. However, the 
difference is not statistically significant at the 95% probability level, and 
therefore the salinity obtained from either the bucket or the seawater loop 
is acceptable as a surface value. In another study (Tabata, 1977b) based on 
Samples obtained with Nansen or Niskin deep-sea sampling bottles at Station 

P , it was found that within the surface mixed layer the water was isohaline 
all year to within +0.004°/,.. Thus the above standard deviation of 
+0.013°/o. is significantly larger than would be expected. With this proviso, 
it is evident therefore that some errors are present in the observations. 


According to Strickland (1958), the salinities of two samples of 
seawater cannot be considered to be significantly different, at the 95% 
probability level, unless the values differ by more than 0.008°/.. - for the 
case when salinities are determined by laboratory salinometers at sea. 
Sixty-eight percent of the differences between the bucket and seawater loop 
salinities were within 0.008°/.,.. For the three sea watches (a), (b) and (c) 
the percentages of differences falling within 0.008°/.. were 89, 72 and 43%, 
respectively. The standard deviations of the differences for the three 
watches were +0.008°/.., +0.009°/.. and +0.019°/.., respectively. Therefore 
it appears that of the three watches the third (c) made observations that 
were, on the whole, much more inaccurate than the other two. Incidentally, 
it was the same watch (c) which made temperature observations that were 
somewhat less accurate than those made by the others (Fig. 2c). Thus it 
seems that the sampling techniques or habits of individuals can introduce 
unnecessary errors into the observations. Since the salinity samples are 
collected from the seawater loop with relative ease - all that is required 
is to fill the 300-ml sample bottles with the seawater from the faucet after 
rinsing the bottles three times with the seawater, it is doubtful if large 
sampling errors can be attributed to the salinities determined from the 
seawater loop. On the other hand, the bucket observations are made from the 
main deck (located about 2 m above the water line) on the starboard side of 
the ship, under a variety of weather conditions. It is possible that the 
exact technique used to collect the bucket samples may vary with an 
individual, despite the same sampling instructions being given to all 
observers; it is also quite probable therefore that the larger deviation in 
the data obtained by the third watch (c) is attributable to observer error. 
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The salinities observed with the thermograph/salinograph were 
larger on the average, by 0.11°/.. than those observed by the other methods. 
These latter values, since they are determined with reference to standard 
Copenhagen seawater, are considered to represent the true salinities. This 
offset ("systematic error") is likely to be the result of improper 
calibration since, when each of the observed data were "corrected" by apply- 
ing the value of -0.11°/,> the salinities so obtained were within +0.02°/o. 
of those measured by the other methods. Similar results have been obtained 
for the data collected from the weatherships (Tabata, 1977b). 


This study shows that even the simple bucket technique can provide 
sea-surface temperatures and salinities to an accuracy of +0.1°C and 
+0.01°/o0, respectively, provided the observations are made with reasonable 
care. The series of observations discussed here were made from a research 
ship of approximately 2000 tons; however, the height from which the 
observations were made was only 2 m from the water line. Although the 
accuracies noted above should be attainable from other vessels of similar 
configuration they are unlikely to be achieved for measurements made from 
larger (e.g. merchant) vessels for at least two reasons. Firstly, the bridge 
level of these ships, from which the bucket must be used, may be 10 m or more 
above the water line. Secondly, observations must generally be made while 
the ship is cruising at 15 knots or more. The proper collection of bucket 
samples from such heights at such speeds, especially during windy days, is 
a difficult task. The bucket temperatures have been reported to under-read, 
especially if the air temperature is lower than the sea temperature (Brooks, 
1926; Tauber, 1969). Hitherto, even when the temperatures were measured by 
well-trained oceanographic observers there appear to be excessive errors 
present in the data. 


C Comparison wtth data collected from other crutses 


In the light of the results obtained in this study and in the recent 
analysis of the Station P data (Tabata, 1977b), some comments upon the 
quality of the data collected from previous oceanographic cruises in the 
northeast Pacific Ocean can be made. During the NORPAC Project of 1955 
(NORPAC Committee, 1960), both the Pacific Oceanographic Group (POG) of the 
Fisheries Research Board of Canada and the Department of Oceanography of the 
University of Washington (UW) surveyed the same general area. The former 
obtained the surface salinity samples with a canvas bucket while the latter 
observed them with a Nansen deep-sea sampling bottle. Both observed 10-m 
Salinities with the Nansen sampling bottle. The differences between the 
surface and 10-m salinities for the two sets of data reflect the possible 
influence of sampling techniques upon the quality of the surface data. In 
the POG data 80% of the differences showed surface salinities to be greater 
than the corresponding values at the 10-m depth; for the UW data, only 14% 
of the surface salinities were greater than the 10-m values. The average 
differences and the standard deviations for the two sets of data were, 
respectively, 0.03 + 0.04°/,, (n = 83) and -0.02 + 0.04°/,. (n = 68). 
(Actually, there was a total of 72 salinity observations, but four of these 
indicated the presence of an appreciable vertical salinity gradient in the 
surface layers and therefore not considered.) The difference between the 
two averages were statistically significant at the 99% probability level. 
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A comparison in some detail of surface data gathered over a 
considerable period is of interest. It is, here considered necessary to 
treat only those observations made during relatively windy days (with wind 
speed greater than say, approximately 6 m/s), because at such time the 
surface mixed layer is considered to be isothermal and isohaline to a depth 
of 10 m (Tabata et al, 1965). In Table 1 are shown the cruise means and 
standard deviations under these conditions for the differences between the 
surface and 10-m temperatures and salinities - based on data obtained by: 
12 major oceanographic surveys conducted in the northeast Pacific Ocean 
during 1955-1962, at Station "P" during 1956-1976 and by ENDEAVOUR during 
1975. 


From Table 1, it is evident that, on the average, the temperature 
differences and standard deviations obtained from the data of the 12 surveys, 
are comparable in magnitude to those from earlier Station P (1956-1968) 
and from the recent ENDEAVOUR observations. In all but one case, the 
surface temperatures are overestimated. The more recent (1969-1976) 

Station P data are noteworthy for having standard deviations that are 

much lower than those of the other years. No doubt part of this condition 
can be attributed to the instrument and technique that were used to obtain 
these later Station P data. The average difference (much greater than 
0.1°C) and standard deviation (much greater than +0.1°C) noted for the other 
data appear to be excessive and are, by the same token, likely to be associ- 
ated with poorer techniques used to obtain the surface temperatures. For 
the ENDEAVOUR data at least, removal of data with excessively large errors 
decreased the mean difference and the standard deviation somewhat, though 
not significantly at the 95% probability level. 


For salinity on the other hand, the differences and standard 
deviations based on the 12 cruises, are, on the average, greater by an order 
of magnitude than the later Station P or the ENDEAVOUR values, though 
comparable to those based on the earlier Station P data. The implication 
is that the surface salinity data of the 12 cruises and of the earlier 
Station P are inferior in quality to the later Station P and the 
ENDEAVOUR data. It has already been mentioned that the relatively-poor 
quality of the earlier surface data from Station P data can be related to 
inferior techniques (Tabata, 1977b). Similarly, the relatively-large 
standard deviation present in the data from the 12 cruises can also be 
attributed to poor techniques; that is, to improper observations of the 
surface temperatures and to inadequate rinsing of the buckets used in 
collecting surface salinity samples. 


Of the three winter cruises, only one indicated that the surface 
temperatures might have been underestimated. It may be noted that the 
practice of underestimating winter surface temperatures is not difficult to 
understand. In the northeast Pacific the air temperature is lower than the 
sea temperature, during October through March (Tabata, 1964). Under such 
conditions heat loss from the sample is likely unless temperatures are read 
within a minute or so after collection. Brooks (1926) found that when 
bucket temperatures were obtained from samples collected from the bridge 
level they were about 0.3°C lower than those collected from lesser heights. 
When the crew (from the ship Brooks was aboard) collected the sample from the 
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bridge level, the temperatures were lower than the true temperatures by twice 
(0.6°C) as much as he obtained. Further, Tauber (1969) has noted that the 
temperature of a surface bucket sample could cool by 0.2°C in 3 minutes after 
the sample has been collected. Thus, sea-surface temperatures taken during 
the above three winter cruises could have been influenced by such cooling. 


However, most of the surface temperatures were overestimated, even 
during the winter. This action is understandable in summer, at which time 
the air temperature generally is greater than the sea temperature (Tabata, 
1964). It is therefore possible that the bucket samples could have been 
heated, especially if observations had been made during sunny weather. But 
overestimation of the winter surface temperatures in winter demands some 
other explanation. Some possible reasons are: the thermometer calibration 
was incorrect; the protective cylinder housing the thermometer could be 
improperly designed (such as was the case for the ENDEAVOUR); the bucket 
sample could have been warmed by the deck of the ship, or by the atmosphere. 
It is suspected that the overestimates may have resulted from a combination 
of the above reasons and also perhaps from the inability of the observers 
to read the thermometers within the prescribed time (the thermometers being 
left in the bucket on the deck too long before being read). Also, the 
surface observations were perhaps not taken with sufficient care because the 
importance of the accuracy of surface observations was seldom, or imperfectly 
communicated to the observers. 


5. Summary and Conclusions 


Although bucket observations are considered to be too crude by 
some, they are nevertheless capable of providing sea-surface temperatures 
with an accuracy commensurate with the limitation of the thermometer used. 
The sea-surface temperatures observed with the thermograph/salinograph by 
measuring the temperatures of the water entering the ship at the engine 
intake and flowing out of the laboratory faucet were found, after correction 
for the effect of heating within the ship, to represent sea temperatures 
with standard deviation which was about one half as large as that of the 
bucket observations. Thus such instruments provided that they are "field- 
calibrated" regularly, should be able to provide reliable data. The sea- 
surface temperatures observed with the batch of XBTs available for the 
ENDEAVOUR cruise were, on the average, 0.3°C larger than the actual 
temperatures. If an appropriate correction was made for this difference, 
the XBT yielded temperatures with an accuracy comparable to that from 
bucket observations. The reliability of the temperatures given by the XBT 
would be improved if a method could be devised to test each probe before its 
deployment. 


The engine-intake temperatures were, on the average, 0.3°C larger 
than the actual temperatures, but the data were characterized by the 
presence of much large standard deviation (+1.2°C). The scatter is an order 
of magnitude greater than that present in the data obtained by other 
methods. Such large scatter appear to be common in merchant-ship observ- 
ations everywhere. In the present case (ENDEAVOUR cruise) the scatter is 
believed to be due to reading errors rather than to the location of the 
engine-room thermometer. If so, the errors can certainly be reduced by the 
use of a digital readout. 
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Sea-surface salinities based on bucket observations were found to 
represent surface salinities quite well. No statistically significant 
difference existed (at the 95% probability level) between the surface 
Salinities from bucket and those from the engine-intake (depth of 4 m). 


Errors in the determination of the surface salinities could be 
caused by the observing habits associated with the individual sea watches. 
While the first and the second watches both obtained surface and 4-m 
Salinities within the limits of the salinity determination in 90% and 70% 
of the cases, respectively, the third watch, in contrast, obtained such 
Salinities only about one half as frequently. Although the standard 
deviations associated with the differences between the surface and 4-m 
Salinities of the third watch was significantly higher (at the 95% level) 
than those of the other two watches, the standard deviations of the correspond- 
ing temperature differences, though higher also, was not significantly 
different. The larger salinity error associated with the one watch is 
attributed to the inadequate rinsing of the bucket before salinity samples 
are collected. This is an example of how a seemingly-unimportant facet of 
the procedure can affect the data. Unless an accuracy in salinity of only 
+0.1°/o. Can be tolerated, attempts should be made to obtain the salinity 
samples properly. The salinities observed with the thermograph/salinograph 
were, on the average, 0.11°/,. larger than the actual salinities. If the 
instrument is field-calibrated by applying this value, it is capable of 
providing sea-surface salinities to an accuracy of +0.02°/.o. 


In the light of the conclusions drawn from recent data, it appears 
that the sea-surface temperatures and salinities observed in the northeast 
Pacific Ocean during 1955 through 1962 appear generally to have been over- 
estimated. It has proven difficult to trace the sources or the contributions 
of the various possible errors to the inaccuracies in the temperature 
determinations. Inaccuracies in salinity are believed to be due primarily 
to improper procurement of bucket samples. 
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BaBsS lon shea 


Oceanographic measurements were obtained in Barrow Strait and 
Wellington Channel, N.W.T., in April, 1973 through a landfast ice-cover. 
Repeated vertical profiles of temperature and salinity at a fixed location 
Showed little variation in the salinity structure but showed an intermittent 
temperature maximum and minimum. The temperature maximum and minimum had 
mean temperatures of -1.45°C and -1.59°C, respectively, with departures of 
approximately 0.2°C from ambient values. The near-bottom currents were 
weak, 20 cm/s or less, and exhibited a diurnal variation in direction but 
less regular changes in speed. In the upper 45 m, the current-speed 
generally increased with depth. The maximum observed current-speed was 
44 cm/s at 45 m depth. The directions of the currents varied considerably 
from one level to another; differences of 40° or more, over 10 m in depth, 
were common. No systematic rotation of the current with depth was observed. 
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1. Introduction 


With increasing activity in the Canadian Arctic Archipelago, a 
knowledge of environmental factors becomes more desirable. Towards this end 
an oceanographic program was carried out in Barrow Strait and Wellington 
Channel, N.W.T. in 1973. The program was divided into two phases: one for 
the measurement of water properties and ocean currents under a cover of land- 
fast ice in April, 1973, another for the measurement of water properties and 
ocean currents with little or no ice cover in August - September, 1973. In 
this report, the results of the first phase are presented while the results 
of the second phase, including seasonal comparisons between Spring and summer 
observations, are found in a companion report (Herlinveaux et al, 1978), at 
Present in the course of preparation. 


2. Review 
2.1 Bathymetry 


Barrow Strait is a part of Parry Channel which connects the 
Beaufort Sea of the Arctic Ocean in the west to Baffin Bay in the east as 
Shown in Figure 1. At the western end of Barrow Strait, between Bathurst 
Island and Prince of Wales Island, the exchange of water through Parry Channel 
is limited by a sill. Due to the irregular bathymetry within the sill region, 
the limiting sill depth remains somewhat uncertain because of incomplete 
Surveys but is thought to be less than 130 m (see Figure 2). Barrow Strait 
deepens and acquires a more U-shaped vertical cross-section eastward towards 
Lancaster Sound. 


A series of channels branches northward and southward.To the north 
are Wellington Channel and McDougall Sound while Prince Regent Inlet and Peel 
Sound adjoin the southern side of Barrow Strait. While the bathymetry in 
each of these adjoining water bodies is uncertain due to incomplete hydrographic 
Surveys, the existing sparsely distributed soundings Suggest that each has 
areas where the depths exceed those of Barrow Strait. However, for water to 
travel from either the Arctic Ocean or Baffin Bay into Barrow Strait through 
these channels, the effective sill depth in each case appears to be less than 
the 130 m sill depth of Barrow Strait. 


Wellington Channel has a relatively deep basin with maximum 
recorded depths of 330 m being observed off the north end of Cornwallis Island. 
On the Barrow Strait end of Wellington Channel, a broad sill is found with a 
depth of approximately 140 m. At the north end of Wellington Channel, a 
shallower sill occurs but its depth is difficult to determine due to the lack 
of soundings. We estimate that the sill depth is probably less than 50 m 
although more complete surveys are needed to be certain. 


2.2 Ice Cover 


The seasonal pattern of ice growth and decay varies considerably 
both from one year to another and within different areas of Barrow Strait and 
Wellington Channel. Since the growth and decay of sea ice has an important 
influence on the heat and salt content of the ocean below, we shall examine 
ice climate patterns in some detail. 
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Ice coverage data was collected for four locations using ship and 
air surveillance reports. The data was taken from Swithenbank's (1960) ice 
atlas compiled from reports up to and including 1958; from Lindsay's (1974) 
ice atlas compiled from 1960 to 1968 air surveillance flights; and from 
unpublished ice charts of Ice Central, Department of Fisheries and the 
Environment, Ottawa for the years 1970 to 1976 inclusive. The four sites 
chosen coincide with Stations141, 161, 160 and 162 of Swithenbank (1960) 
which are located in the western, central, and eastern Barrow Strait and 
Wellington Channel, respectively (see Figure 3). At each station, the ice 
coverage data was collected for four reporting periods in each month, 
between mid-June and mid-November. As a result of these variations in both 
the length of the season between break-up and re-freezing as well as the ice 
coverage during the season, the number Of ice-free days varies considerably 
through Barrow Strait and Wellington Channel. The average number of ice- 
free days (N) at each site between June 15 and November 15 was computed 
using the relation 


Na COLO Ps P-(o) + O87 P.(1-5) Ro Mieke P. (5-8) a Ol P. (8-10) 


where N = no. of ice-free days 


P.(n) = probability of n-tenths ice coverage for ith reporting period 
(each reporting period is one-quarter of a month). 


The number of ice-free days was 78.2 in eastern Barrow Strait, 63.0 in 
central Barrow Strait, 50.5 in Wellington Channel and only 19.9 in western 
Barrow Strait over the period June 15 to November 15. 


These results indicate that there is markedly less exposure of the 
water surface to solar insolation in western Barrow Strait than the central 
and eastern parts of Barrow Strait. Wellington Channel, though break-up and 
re-freezing occur at approximately the same time as western Barrow Scat 
has 250% more ice-free days. 


From these many years of observations, some consistent features 
emerge. The ice break-up occurs first in eastern Barrow Strait, with break-up 
occurring later as one proceeds to the west. An examination of satellite 
imagery indicates that break-up in eastern Barrow Strait can occur much 
earlier than elsewhere in the strait. An ice-edge often forms across Barrow 
Strait in the vicinity of Prince Leopold Island as early as April with fast 
ice to the west and little or no ice to the east (J. R. Marko, personal 
communication). 


For the purposes of estimating the incident solar radiation at the 
water surface, and therefore the amount of local heating during the open 
water season, it is desirable to know the number of ice-free days at each site 
under consideration. This quantity depends not only on the length of time 
between break-up and re-freezing but on the extent of ice coverage during this 
period as well. Considerable variations are found among the four sites in 
this respect. During the period when the ice coverage is less than complete 
or ten-tenths, both eastern Barrow Strait and Wellington Channel are ice- 
free in most of the reporting years. In about one-half of the years surveyed, 
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Figure 3: Percentage of years with no ice cover (dashed line) and solid 
ice cover (solid line) from mid-June to mid-November at four 
locations. The numbers above each plot are the number of 
years of observations for each plotted value. 


Central Barrow Strait was ice-free (zero-tenths coverage) with the 

remainder of the years having reports of some ice (areater than zero-tenths 

and less than ten-tenths). In western Barrow Strait, the number of years which 
had zero-tenths ice coverage was less then 20% of the total number of years 
surveyed. 


Important differences in ice coverage are found across the channels 
at the stations discussed above. The 1970-1976 Ice Central Charts show there 
was a distinct tendency for the ice to be more concentrated on the southern 
side than the northern side in Barrow Strait and more concentrated in the west 
Side than the east side of Wellington Channel. However, a similar examination 
of the 1960-1968 ice charts by Lindsey indicated no pronounced differences in 
either Barrow Strait or Wellington Channel. 


In 1972, the year preceding the observations, the ice free season 
was shorter than average throughout the study area. In western Barrow 
Strait and Wellington Channel, the ice did not begin to break up until between 
Aug. 9 and Aug. 16, some three weeks later than usual. Refreezing occurred 
throughout the area between Sept. 20 and Sept. 27 two to three weeks earlier 
than normal. As well, during the period between breakup and refreezing, 
western and central Barrow Strait were more congested with ice than usual. 


The 1973 ice-free season was more typical than the short 1972 
season. The ice was somewhat late in leaving central and eastern Barrow 
Strait as the entire region changed from complete ice cover to a partial 
ice cover between 18 July and 25 July. Through most of the 1973 season, the 
remaining ice was concentrated on the southern side of Barrow Strait. A 
complete ice cover did not re-form until after Oct. 17, resulting in an ice- 
free season that was approximately average in length, though late in Starting 
and late in ending. 


2.3 Surface Wind 


Knowledge of the surface wind-field in Barrow Strait and Wellington 
Channel is derivable from the mean pressure distribution over the Arctic Islands 
and the measured surface winds at Resolute, N.W.T. Neither of these sources 
of information is entirely satisfactory. The distribution of mean sea level 
pressure indicates a general flow to the south in the winter months over the 
entire Arctic Islands. In summer months, the flow to the south persists but 
is less intense (Anon., 1970). Superimposed on the mean monthly pressure 
distributions are cyclonic and anti-cyclonic disturbances. These account for 
most of the fluctuations in the surface wind as measured at Resolute. 


Wind statistics gathered over a 10 year period (Anon., 1975) at 
Resolute indicate that while winds can blow from any direction, winds from 
directions between the north and northwest and between south and southeast 
are more common (see Table 1). In most months the northerly winds are most 
frequent (October to June, inclusive), while the largest mean Speeds are 
recorded in directions around east by southeast over most of the year. 


The applicability of the measured winds at Resolute to Barrow 
Strait remains somewhat uncertain. The terrain around Resolute, gently 
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The frequency distribution of measured winds and 
the average measured wind speed at Resolute, 


N.W.T. 


rolling with a few hills of 60 to 200 m elevation, may result in some 
distortion to wind measurements as compared to the wind over the water of 
Barrow Strait. Danard (1977) has prepared a numerical model to predict 
winds in Barrow Strait based on rawinsonde winds from Resolute at 850 and 
900 mb, the heights and temperatures at these levels from radiosonde data, 
and the surface temperature at Resolute. For one case only, the model 
indicates that the largest spatial differences with the Resolute wind are 
found northwest of Somerset Island, southeast of Resolute and south of Devon 
Island. The differences are of the order of 30 to 40 degrees in direction 
and 2 to 4 m/s in wind speed for a north by northwest wind of 8 m/s at 
Resolute. Clearly, further observations are required to test the model by 
directly observing spatial differences in the wind field. 


2.4 Previous Oceanography 


Over the past thirty years, a considerable amount of serial 
oceanographic data (temperature, salinities and, less often, dissolved oxygen 
and nutrient concentrations) have been collected in Barrow Strait. A 
summary of the oceanographic observations in Barrow Strait and Wellington 
Channel of which we are aware is listed in Table 2. The great bulk of this 
data has been collected during ice-free periods in the summer months. 

Prior to this study, the only previous data collected under conditions of 
fast ice cover was by Milne (1960) at one station in western Barrow Strait. 
An investigation is at presentunderway by the Ice Physics Group at McGill 
University which includes oceanographic data gathered in April, 1977 in 
Barrow Strait. 


While a large number of summer observations has been collected, 
the amount of analysis of this data is rather scanty. Bailey (1957) and 
Collin (1962) have examined the data collected aboard the CCGS Labrador 
in 1954 and 1957, respectively. Barber and Huyer (1971) compiled an 
oceanographic atlas of the Canadian Arctic Archipelago based on 1961 and 
1962 observations, while a heat budget of Barrow Strait was computed by Huyer 
and Barber (1970). 


Our knowledge of currents in Barrow Strait and Wellington Channel 
is sketchy, at best,with no direct current measurements having been made 
prior to this study. According to the Pilot of Arctic Canada (Anon. 1968, 
Vol. III, p. 261), "The ebb stream sets to the eastward with flood setting 
in the opposite direction; as there is a general flow of water from west to 
east through Barrow Strait, the ebb tidal stream has the greater velocity, 
estimated to be as much as 3 knots" (155 cm/s). Bailey (1957) on the basis 
of geostrophic computations from the 1954 Labrador temperature and salinity 
data, found "no indication of any strong flow through the strait at the time". 
At the south end of Wellington Channel, he found the movement of water to 
be "predominantly southward . . . across the entire section and was Strongest 
on the west side". Collin (1958) found a surface current of 0.2 knots 
(10.3 cm/s) eastward, with westward Surface currents on each side of the 
Strait. Smith (1965), using hydrographic data from the CSS Baffin in 1962, 
inferred currents of both eastward and westward direction which he related 
to tidal variation. In the central part of Barrow Strait, a net eastward 
current of 0.4 knots (20.6 cm/s) was estimated. Herlinveaux (1974) reported 
an easterly surface current in Barrow Strait 10 miles south of Resolute, based 


Table 2, Listing of sources of Oceanographic data taken in Barrow Strait 
and Lancaster Sound. 


Year Platform Reference 
Sr es ere ee NR Sm. ES EE a, 
1948 USS Eas twind Metcalfe (1949) 
1950 USS Edisto H.O. Pub. 618-A (Anon., 1954) 
1952 USS Edisto H.Q0. Pub. 618-A (Anon., 1954) 
1954 HMCS Labrador Bailey (1957) 
1956 CCGS Labrador CODC (unpublished); Collin (1958) 
1957 CCGS Labrador CODC (unpublished); Collin (1962) 
1959 Ice Camp Milne (1960); Herlinveaux (1961) 
1960 CCGS Labrador CODC (1964); Barber (1977) 
1961 CCGS Labrador CODC (1966b) 
CCGS John A. MacDonald CODC (1966b) 
1962 CCGS John A. MacDonald CODC (1966a) 
"small boat" CODC (1963) 
1962 CSS Baffin Smith (1965) 
1967 CCGS Labrador CODC (1968) 
1968 CCGS Labrador Herlinveaux (1970) 
1970 CSS Hudson 
1972 CCGS Louis S. St-Laurent Herlinveaux and Wilson (1974) 
1973 CCGS Louis S. St-Laurent Codispoti and Owens (1975) 
1973 Ice camp This Study 
1973 CCGS William Alexander Herlinveaux et al (1977) 
1977 Ice camp Pounder! 
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Personal communication 
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on ship drift observations, with a speed of approximately 0.6 knots (31.0 cm/s). 


To summarize, previous observations of currents in Barrow Strait 
Suggest a net eastward flow, though the currents may have a strong time 
depend nce. 


3. Observation Program 


3.1 Ice Camp Measurements 


From April 10 to April 27, 1973, a camp was established at 74°30'N, 
91°21'W on the landfast ice over water 155 m deep, hereafter referred to as 
station BAl (figure 2) and used as a site for oceanographic measurements. The 
equipment for the ice camp was slung out to the site by a Canadian Forces 
helicopter. One octagon shaped shelter was erected primarily as an oceanographic 
and diving facility over a 2.5 m diameter hole blasted in the 2 m thick sea 
ice. | Two winches, used for lowering the CTD (Conductivity, Temperature and 
Depth Recorder) and current meter probes, were set up within this shelter. The 
winches were powered by a Briggs and Stratton engine through a specially built 
hydraulic drive unit (designed by Mr. J.Wilson, Defence Research Establish- 
ment Pacific, (DREP), Department of National Defence, Esquimalt, B.C.). 


3.1.1 Current Profiles at the Camp 


From April 15 to April 19, 1973 inclusive, a total of 27 current 
profiles measurements was made over the upper 45 m of the water column. Due 
to a lack of manpower, the sampling times of the current profiles were 
distributed irregularly over the 5 day period, as illustrated in Figure 4, 
The profiling current meter had to be modified since the horizontal component 
of the earth's magnetic field is too small in this area to be effective for 
a magnetic compass. A Hydro Products Savonius rotor meter normally used with 
a magnetic compass was locked into position relative to the current meter 
body. The meter was then attached to a length of torsionally-rigid hydraulic 
hose and lowered and raised with the direction determined from the hydraulic 
hose orientation at the surface. The current meter depth was determined from 
the length of electrical cable payed out and corrected for the wire angle at 
the surface. At each depth the current meter was suspended at a fixed depth, 
either 3 mor 45 m, for several hours and the currents recorded. 


3.,).2, GID Profiles ante BOLL lescasts.at. thes [ce Camp 


A total of 24 CTD casts were made at the ice camp from April 18 
to April 21, 1973 inclusive. As a check on the CTD casts, two Fjarlie 
reversing water bottles were used at various depths between 2314 April 20 
and 0050 April 21 G.M.T. Reversing thermometers attached to each bottle 
measured the in situ water temperature while the water Samples were collected 
and later analysed to determine the Salinity. These water samples also were 
analysed for the silicate (Si03), nitrate (N03) and phosphate content (PO.,). 
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3.1.3 Current Meter Measurements at the Ice Camp 


An Aanderaa RCM-4 current meter was deployed from the Ice Camp 
to measure the currents near the bottom. The current meter, located on a 
rigid bottom mount 2 m above the bottom, was free to rotate with the current, 
relative to the bottom mount. An artificial horizontal magnetic field, 
obtained from a rigidly mounted permanent magnet beneath the meter, provided 
a stable reference for the current meter compass. The bottom mount, in 
turn, was attached to a trolley used for placing the meter assembly on the 
bottom. The whole assembly was lowered to the bottom on the trolley which 
rode on a nylon rope strung between two holes in the ice, 33 m apart, 
oriented on a line north and south, thereby keeping the trolley on a north- 
south heading. The rope was strung under the ice between the two holes by 
shooting a "kite-dart", with a monofilament nylon line attached, from beneath 
one hole to a target suspended from beneath the other ice hole. The current 
meter was installed on April 20 and recovered April 27. Unfortunately the 
timing mechanism failed and as a result the meter sampled erratically at a 
faster rate than expected. Part of the data record was used, covering the 
period 0048 GMT Apr. 22 to 20:38 GMT Apr. 27, as described in section 3.3. 


The currents 3 m below the bottom of the ice were measured with 
a Braincon recording current meter. Unfortunately, the film recordings 
were over-developed by a commercial film processor and the results were lost. 


3.2 CTD Profiles across Barrow Strait and Wellington Channel 


Working from a Canadian Forces helicopter, five CTD 
casts were made across Barrow Strait (Station BA2 to BA6 in Figure 1), and 
another 5 CTD casts were taken across Wellington Channel (Stations WC2 to 
WC5). The first three CTD casts in Barrow Strait were made on April 22 and 
completed on April 23. All five Wellington Channel casts were also carried 
out on April 23. 


The helicopter, a Bell 211, is capable of carrying a payload of 
2500 Ibs including the pilot, co-pilot and flight engineer. The CTD and 
winch were mounted in the helicopter with the winch placed just inside the 
door. The 110v AC generator, hydraulic drive unit, boom, block, ice drill, 
drill motor and shovel were all loaded into the helicopter from its opposite 
door. Two people operated the CTD and drilled the ice holes, assisted by 
two members of the helicopter's crew. The procedure was to land the 
helicopter on the ice - preferably one year ice - take out the AC generator, 
start the generator and then supply power to heat the CTD sea unit to its 
operating temperature. The ice hole was drilled and the block assembled 
on the boom over the ice hole. When the CTD sea unit reached its operating 
temperature, it was removed from its tank of fresh water where it is normally 
Stored. The sea unit was put in the ice hole and moved up and down by hand 
until most of the ice was flushed from the hole. The unit was then lowered 
by gravity to near the bottom and the data was recorded on an X-Y-Y chart 
recorder in the helicopter. The hydraulic power unit was started up, the 
hydraulic motor attached to the CTD winch, and the sea unit was hauled up. 
Finally, the helicopter was reloaded and flown to the next site. During 
this interval, one of the helicopter's turbines was left running because of 
Starter battery problems, the only effect being that it was somewhat cooler 
working beneath the rotating blades. As a result, fuel consumption was 
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excessive which could limit range in other such programs. The time interval 
between landing at one site and landing at the next site five miles or 8 
kilometers away was twenty-five minutes. 


3.3 Instruments and Data Processing 
3.839 »€TDy and?) Bottiel Casts 


The CTD unit consisted of a Guildline 8101 Arctic probe together 
with a model 8202 deck unit. The data was recorded as analog traces on a two 
pen drum chart recorder, with the drum being driven by the pressure output 
Signal form the CTD probe. The conductivity signal is proportional to the 
conductivity of water at the measured depth and temperature, less the 
conductivity of a sea water sample with a salimityy ofeae vee ,-at atmospheric 
pressure and at the in-situ temperature. According to the manufacturer the 
instrument is accurate to +0.2% full scale pressure equivalent to +1.4 m 
depth, the temperature is accurate to +0.02 C and the equivalent accuracy of 
the conductivity output, in terms of Salinity) isneO.O042/sen sThe corresponding 
accuracy Of the bottle cast data is 0.01 C® in temperature and +0.01°/00 in 
Salinity. 


The digitized chart records were transferred to computer magnetic 
tape. Using the CTD profiles (Figure 5) taken immediately before and after 
the bottle casts, the bottle cast temperatures were fitted to the CTD 
temperatures at depths where the vertical temperature gradients were smal] 
(depths of 10, 20, 30, 150m). Suitable weights were applied to reflect the 
elapsed time (up to 2% hours) between bottle cast and CTD data at each depth. 
The resulting least squares fit is: 

T 


a Lol 2ahe A fe0sed2 Ohy 


bo 
with a root mean square of 0.027°C . 


CTD 


The Guildline 8101 CTD measures a relative conductivity (aC) 
rather than an absolute conductivity (C). The conductivity output from the 
CTD was fitted to the conductivity of the seawater less the conductivity of 
a sea water sample of 33 °/oo Salinity at 0.0 decibars (dbar) pressure and 
the in-situ temperature, i.e. 


(AC) orp =s€{Selsp)oz C) (33407 /oos1a 0d Ondbar) (2) 


where S is the in-situ salinity 
T is the in-situ temperature and 
P is the in-situ pressure. 


The conductivity difference (AC) computed from the bottle cast temperature, 
Salinity and depth data was fitted to the conductivity difference measured by 
the CTD at depths of 0, 10, 75, 100, 125 and 150 m. The resulting lest 
Squares fit dis 
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Figure 5: 
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Measurements of temperature and salinity from the bottle 

cast (plotted symbols) together with the CTD Salinity and 
temperature profiles before (solid line) and after (dashed line) 
the bottle cast. 


is 


where AC is in mmho/cm. The root mean Square error in the fit was 0.018 
mmho/cm. The results of the least squares fits (1) and (3) were then applied 
as corrections to all of the CTD data. From the conductivity, temperature 
and pressure readings, the salinity was computed using the Perkin-Walker 
algorithm (Perkin and Walker, 1972). 


All of the digitized salinity, temperature and pressure data is 
presented in Appendix 1, at the digitization interval of 1.67 m. At each 
depth, the specific gravity anomaly (SIGMA-T org ) was also computed uSing 
Knudsen's formula as quoted by Fofonoff (1962). th addition, at standard 
depths only, some derived quantities computed from the salinity, temperature 
and pressure data are presented in Appendix 1. These are: 


SVA - Specific volume anomaly computed using 
Formulae (25) and (26) in Fofonoff (1962) 
DEPTH - computed from the SVA values assuming that 
the water column is hydrostatic 
DELTA D+ - geopotential anomaly in J/kg 
8 
POT EN - potential energy in units of 10 ergs/cm 


SOUND VEL - speed of sound in water computed using 
formula of Wilson (1960) 


The amounts of silicate (Si0,), nitrate (NO) and phosphate (PO) 
in the water samples collected with the bottle casts are listed in Table 3. 
The Ocean Chemistry Group of the Institute of Ocean sciences, Patricia Bay, 
carried out the chemical analysis. The nitrate and phosphate measurements 
were made on an Auto-analyzer while the silicate content was manually determined 
following the method described by Strickland and Parsons (1965). The 
phosphate results may be subject to question as the samples were stored in 
polythene bottles which tend to absorb or desorb phosphates at the wall of the 
container (Strickland and Parsons 1965). 


3.3.2 Current Profiles 


The Hydro Products Savonius rotor current meter used for the 
current profiles has a speed accuracy of +1.5 cm/s according to the manufacturer. 
Because the Savonius rotor has a threshold speed of 2.6 cm/s, recorded speeds 
below this value are unreliable and therefore set to zero. The direction data 
was corrected to degrees clockwise from the true north after allowing for the 
reference direction of the hydraulic hose. These current data were then key- 
punched onto computer cards for data processing. The current profile data is 
presented in Appendix 2 as listings and plots of the current vector with time 
and depth. 


3.3.3 Current Meter Data 
The Aanderaa RCM-4 current meter has an accuracy of +5 degrees in 


direction and +0.1°C in temperature (manufacturers Specification). While the 
manufacturer does not specify the accuracy of speed measurements, comparisons 
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Table 3 


Temperature, salinity, silicate, nitrate and 
phosphate data from bottle casts taken between 2314 
April 20 and 0126 21 GMT at Station ABOI. 
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with other current meters indicate good performance (Unesco, 1969) with a 
threshold of 2.2 cm/s. The meter records the data in a digital code on 1/4 
inch magnetic tape. After being translated onto computer compatible 9 track 
magnetic tape, the data was plotted and examined for erroneous values. 


The readings recorded by the current meter numbered 9426 rather 
than the 5254 expected. The first half of the record shows currents 
that were either very small (less than 3.0 cm/s) or zero. In contrast, the 
second half of the record indicates a current with Speeds up to 20 cm/s and 
oscillations with diurnal and semi-diurnal frequencies. We hypothesize 
that when the instrument was started or during the installation, the timing 
circuit malfunctioned and the meter began recording at higher rate than once 
every two minutes, possibly at one reading every 27 seconds, the time required 
for the data encoder to write a complete sequence onto tape. After about 
31 hours, the timer circuit reverted to normal operation and the meter began 
recording every two minutes. This explanation is consistent with the data 
record. Therefore the current meter data discussed will be limited to the 
latter half of the recorded data and the measurement times are computed on 
the basis of the stop time of the instrument and a two minute sampling rate. 
It should be recognized that the current measurement times are in doubt and 
that conclusions based on this data are necessarily tentative. 


Aside from timing problems, the current data exhibited no 
obviously erroneous data. For the purpose of this study, the data is 
subsampled to produce one reading every 10 minutes. This procedure reduces 
computing costs and increases the least bit resolution of the Speed 
measurements. (The current meter records the cumulative numbers of Savonius 
rotor revolutions rather than the speed. Therefore, increasing the sampling 
interval results in an increase of the resolution of the speed data). 


4. Observed Distributions 
4.1 Water Properties 


Using the data from the 34 CTD casts presented in Appendix 1, 
the vertical structure of the temperature, Salinity and density is discussed. 
We shall examine the spatial variation of these properties across Barrow 
Strait and Wellington Channel and discuss the time variations of these 
properties at the ice camp station in Barrow Strait (BAT). 


4.1.1 Mean Profiles at Station BAI 


Using the temperature and salinity data obtained from the 24 CTD 
casts at Station BAl, the mean and standard deviation of the temperature, 
Salinity and sigma-t (ct) were computed and are displayed in Figure 6. The 
Salinity and o¢ profiles are virtually identical in Shape since variations 
in salinity account almost entirely for variations in o, at near freezing 
water temperatures. 


The mean profiles can be characterized by four distinct layers; 


a) a surface layer with near-freezing temperatures and a nearly uniform 
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salinity of 31.8%o to a depth of 20 m. 


b) a subsurface layer with a pronounced halocline extending from 20 to 
90 m depth; the temperature also increases with depth in this layer. 


c) a lower layer where the Salinity increases more slowly with depth than 
in the layer above. The Salinity averages 32.98%o at 50 m, and increases 
to 33.23%o0 at 120 m. In the upper part of this layer a temperature 
maximum is found at an average depth of 60 m with a mean value of -1.45°C. 
Below this the temperature minimum occurs at a depth of about 95 m with a 
mean value of -1.59°C. However, as the large standard deviations Suggest, 
the temperatures within this layer exhibit considerable variations in 
terms of the size of the temperature maximum and minimum. An examination 
of the individual temperature profiles (Appendix 1) shows that the size 
ofeach maximum and minimum fluctuates considerably from one CTD profile 
to the next. Often, weaker secondary maximums and minimums are found. 


d) A bottom layer where the rate of change of salinity with depth increases 
in comparison to the layer above. This layer extends from 130 m to the 
bottom at 155 m. While this feature is found in all of the salinity 
profiles at Station BAl, its form varies from one CTD cast to the next 
and hence the larger standard deviations in this layer as compared to 
the layer above. 


The observed surface salinities of 31.8%o in comparison to 
previous observations in other parts of Parry Channel, suggest a west to 
east increase in surface salinity under fast ice conditions. Her] inveaux 
etal (1976) report, surface-salinities:.of; 313%. or less-an-the Beaufort 
Sea off Banks Island in March, 1975 while surface Salinities of 31.5 to 
31.6%o have been observed in M'Clure Strait in May, 1966 (CODC, unpublished 
data). This increase in Salinity from west to east may be explained by the 
higher continental runoff into the Beaufort Sea as compared to the lesser 
precipitation and drainage area and hence runoff in the Canadian Arctic 
Islands. Assuming an easterly transport through Parry Channel, mixing of 
the relatively fresh water of the Beaufort Sea with local water would result 
in an increase of salinity as the water moves east. 


The subsurface layer or halocline layer observed in Barrow Strait 
covers only 30 m extending from 20 m to 50 m depth. In contrast the 
Subsurface layer in the Arctic Ocean typically spans more than 75 to 100 m in 
the vertical. The difference appears to arise from the low rate of change 
of salinity with depth below 50 m depth rather than an abnormally large rate 
of change of salinity above 50 m depth in comparison with under ice 
measurements in the western Arctic Ocean. In contrast, similar low rates of 
change of salinity with depth are found in Baffin Bay off Lancaster Sound 
in summer although the mean profiles tend to be about 0.2%o0 higher in 
absolute value as shown by unpublished CODC data (1954, 1960, 1961, 1963). 
Unfortunately, we know of no spring data in western Baffin Bay which would 
provide for a comparison free of possible seasonal differences. One possible 
explanation for this low rate of change of salinity with depth below the 
halocline would be that vertical mixing has occurred within this layer with a 
resulting reduction in the vertical Salinity gradient. The fact that the 
depth of the lower limit of the layer (120 to 130 m) is approximately the 
Same as the sill depths in Barrow Strait (130 m) and Wellington Channel 
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(approximately 140 m) adds some support to the vertical mixing hypothesis. 


The bottom layer observed at Station BAl is seen in all of the 
salinity profiles and most of the temperature profiles. The depth of this 
feature varies from 125 m to 140 m among the individual profiles. Since 
the water depth at Station BAl is 155 m, the bottom layer has a total depth 
ranging from 15 to 30 m. This bottom layer may simply be an extension of 
a deeper more saline water mass extending from Lancaster Sound in the east. 
Because this water is deeper than the sills to the west and the north, it is 
not affected by the apparent mixing associated with the sills as discussed 
above. Thus the properties of this bottom layer show a rather abrupt change 
at the boundary of the two layers with more uniform properties through the 
layer itself. 


4.1.2 Time variations at Station BAI 


By examining the data collected from the 24 CTD casts at Station 
BAl, a preliminary analysis of the temporal variations of salinity and 
temperature can be made. The CiD casts cover the period 0310 April 18 to 0137 
April 21 GMT. Unfortunately, the distribution in time of the measurements is 
not evenly spaced; there are three gaps of 11 hours or more in the sampling 
times. 


Contours of the computed salinities for all of the CTD casts at 
Station BAl (Figure 7) show that the largest variations of Salinity occur 
through the halocline or subsurface layer with smaller variations in the 
surface layer and lower layer (see Figure 6). Near the bottom, the sizes of 
the variations increase again. This observed distribution of the amplitude 
of the salinity variations with depth is consistent with the amplitude 
variations of internal waves. Internal waves are largest in the region of 
large vertical gradients of density (and hence salinity). 


A rough estimate of the periodicity of the Salinity variations 
can be made by examining the changes in depth of the isohalines plotted in 
Figure 7. Clearly the variations do not show any one well-defined frequency; 
however, fluctuations with periods greater than 6 hours seem to be more 
prevalent than those of shorter period. No obvious change in the 
periodicities with depth is observed. It should be noted that at this 
latitude (74.5°N) the periods of any internal tides cannot exceed 12.46 
hours, the period of the Coriolis parameter. The Mo constituent (12.42 hours 
period) and other semi-diurnal constituents may be present. A more reliable 


Study of the periodicities requires a much longer and more regularly sampled 
time series. 


The temperature variations with time are shown in Figure 7. From 
the mean profile (Figure 6), the largest standard deviations in temperature 
are found at mid-depths (35 m to 120 m). These large temperature variations 
are associated with a temperature maximum at 60 m and a temperature minimum 
at 95 m depth in the mean profile. 


Identifying the core of the warm water as that part of the water 


column with temperatures above seal Ch the depth of the core ranges from 50 
to 80 m. 
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Figure 8: Temperature contours at station BAI 
over two periods at station BAI. 
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The time variations of the temperature maximum and minimum are 
clearly evident in Figure 8. Both these features are seen to change over 
periods of several hours; at 1600 April 18 both the maximum and minimum 
are present. After 6 hours, the maximum virtually disappears for 2-3 hours 
and then reappears extending to a depth of at least 90 mas the minimum 
becomes very weak. On the following day (Figure 8), beginning at 1500 April 
19 GMT, the temperature maximum is broad and pronounced with a very weak 
temperature minimum below. After 7 to 10 hours, the maximum weakens and then 
disappears, leaving cold water (-1 25°C) extending to a depth of 100 m. On 
the last CTD cast shown in Figure 15, the temperature maximum appears to be 
re-emerging. 


The most likely explanation for this feature would be that a 
source of relatively warm water exists from which water is advected past 
the measurement site, accounting for the temperature maximum. Horizontal 
processes are thought to be more likely than vertical processes due to the 
large amount of energy required to penetrate the main halocline above 
the temperature maximum. Either the advecting current or the water source 
itself or both must be fluctuating with periods of the order of several hours 
to one day. Other periodicities may well occur but a longer time series 
record would be required to identify them. 


The source region of the warm water is not clear. Across both 
Wellington Channel and Barrow Strait, similar temperature maxima do not 
appear. In Wellington Channel, no temperatures were recorded above -1.5°C 
(Figure 10). The temperatures in the Barrow Strait cross-section (Figure 9) 
are generally lower than at Station BAl, over the depths of the temperature 
maxima; however, at the mid-channel station, the temperature does rise above 
-1.5°C between 55 and 65 m and therefore the warm water could be advected 
eastward through Barrow Strait but this seems unlikely as the salinities 
recorded at these depths are 0.4 to 0.5%o lower than at Station BAl. CTD 
casts at additional stations, especially in eastern and southern directions, 
are required to establish the origin of this water. 


The ultimate source area of the warm water is unknown. Coachman 
and Barnes (1961) have shown that Bering Sea water entering the Arctic 
Ocean in summer sinks and results in a temperature maximum of -1.4°C to 
-1.2°C between 50 and 100 m depth in the Beaufort Sea. Another possibility 
is that the warm water is a remnant left over from heating due to solar 
insolation in the previous summer with wind mixing the warmer water downwards. 


By the same reasoning as above, the variable temperature minimum 
is thought to be advected past the measurement site. From the Salinity and 
temperature data obtained in the transects of Barrow Strait and Wellington 
Channel, both regions have water with similar properties as those of the 
temperature minimum. At the central Wellington Channel station (WC3), 
Similar temperatures and salinities are observed from 25 to 130 m depth. At 
the two northernmost stations in Barrow Strait (BA2 and BA3) , Similar 
temperature-and slightly lower salinities (by 0.15%o to 0.2 oo) are found 
at about the same depths. 
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4.1.3 Cross-section through Barrow Strait 


Using the CTD data obtained at Stations BA2 to BA6 (Figure 2), the 
Spatial variations of the temperature, salinity and sigma-t through a cross- 
section of Barrow Strait are examined. The salinity and temperature data 
are displayed as contours plotted on a cross-section of the strait (Figure 9) 
using the computer algorithm of Taylor et al (1971). The depths of the data 
values used to determine the contours are represented as plotted points. At 
stations BA4, BAS and BA6 for depths shallower than 10 m, the conductivity 
data was not recorded and as a result lack salinity values. 


In comparison to the temperature and salinity properties described 
above at Station BAl, significant differences are found in the Barrow Strait 
cross-section. The uniform surface layer is Shallower; at all 5 stations it 
is less than 15 m depth and at Station BA2 the depth of water of uniform 
Salinity is less than 2 m. In the lower layer below the main halocline, the 
salinity is 0.1%o0 to 0.5%o lower in the cross-section than at Station BAI, 
a significant difference given the small standard deviation of the observed 
Salinities at BAl as shown in Figure 6. Even at Station BA2 which like 
Station BAl is located on the north side of the strait, the salinity is 
consistently lower by 0.13%o0 or more at depths greater than 60 m. This 
observed difference is consistent with observations taken in the summers of 
1961 and 1962 (Barber and Huyer, 1971) where at 75 and 100 m depths, the 
Salinity increases to the east through eastern Barrow Strait. Ona larger 
scale, summer observations indicate a west to east gradient along Parry 
Channel in the lower layer with typical salinities at 75 m of 32.0 to 32.5%o 
in western M'Clure Strait and 33.3 to 33.8%o0 in Baffin Bay off Lancaster 
Sound. Unlike salinity, the temperature shows no consistent differences 
in the lower layer at the same depths. However, below 130 m, the temperatures 
measured through the Barrow Strait cross-section are colder than at Station 
BAl by 0.1 to 0.4 C°. 


The bottom layer observed at Station BAl (as described in the 
previous section) is also found in the vertical profiles at Stations BAS and 
BA6 (Appendix 1) but not at Stations BA2 and BA3. At Station BA4, there is 
a sharp increase in salinity at the bottom of the profile which may be 
associated with this feature. At Stations BA5 and BA6, the bottom layer is 
deeper (beginning at 145 m) than at Station BA] (125 to 140 m) and Jess saline 
(33.1%0 compared to 33.4 - 33.5°%0). 


The salinity distribution across Barrow Strait in Figure 9 shows 
that the salinity generally increases from the south to the north side of 
the strait. The difference in salinity between Stations BA2 and BA6 ranges 
from 0.8%o0 at 20 m to 0.2%o at 135 m depth. Since sigma-t is almost 
entirely determined by variations in Salinity, the distribution of sigma-t 
across the strait is virtually identical to that of the Salinity. If we 
assume that a geostrophic balance exists between the Coriolis force and 
the horizontal pressure gradient (as inferred from the density field), the 
distribution of density across the strait suggests that there is an eastward 
this through almost the entire cross-section relative to the flow near the 

ottom. 


It should be noted that this consistent slope in the isohalines 
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Figure 9: Distribution of salinity and temperature 
through a cross-section of Barrow Strait. 
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and hence isopycnals seems to be real and not due to confusion of time 
variations with spatial variations. Over a period of four days relatively 
small changes in the salinity were observed at Station BAl. Taking these 
time variations as representative of those that would be encountered at 
Station BA2 to BA6, simple calculations show that the consistent change in 
sigma-t across the strait is greater than changes due to the time-variations 
of temperature and salinity. 


The computed baroclinic volume transport through Barrow Strait 
between Stations BA2 and BA6 is 0.3 + 0.09 Sverdrups [Sv] (1 Sv = 10&m3/s) 
relative to the 125 m geopotential level. The quoted uncertainty of + 0.09 
Sv is due to the assumed temporal variations and does not include measurement 
error, or deviations from a geostrophic balance. It should be noted that the 
density distribution as inferred from Figure 9 indicates that there is a 
horizontal pressure gradient at 125 m depth and no obvious level of no-motion 
exists in the strait. As a result, it must be emphasized that the sign and 
magnitude of the calculated volume transport are relative values only. 


The geostrophic method provides only a tentative estimate of 
volume transport and underscores the need for direct current meter 
measurements in order to determine the total volume transports and their 
temporal variability. Since most channels of the Arctic Islands are 
relatively shallow, direct current measurements will be increasingly relied 
on for volume transport estimates. 


4.1.4 Cross-section through Wellington Channel 


The salinity and temperature distributions in Wellington Channel 
(Figure 10) differ markedly from those in Barrow Strait. In Wellington 
Channel, the surface Salinities are higher with a mean of 32.44%o0 at 10 m 
depth sagainst 31.69%0 at 10 m depth in the Barrow Strait cross-section and 
31.78%0 at Station BAl. The Salinity profiles below the main halocline at 
depths greater than 40 m are remarkable for their near uniformity with depth. 
An examination of the individual profiles in Appendix ] indicates that from 
40 m depth downwards, the increase in salinity is less than 0.1%o0 in each 
of the 5 profiles. Because of this, the stratification (i.e. change in 
density as a function of depth) is smal and little energy would be required 
to induce vertical movements in the water column. 


The temperatures measured in Wellington Channel are uniformly 
cold ranging from the freezing point up to -1.56°C. Unlike Barrow Strait, 
the temperatures show very little warming with depth. 


; The uniformity of both the temperature and salinity structure 
in Wellington Channel implies that baroclinic volume transport and baroclinic 
geostrophic currents through Wellington Channel are very small. 
4.2 Currents 
4.2.1 Bottom Currents 
The currents 2 m above the bottom at Station BAl measured over a 


0 day period are displayed in Figure 12 with the statistics given in Table 4. 
Twice-daily reversals are found in the current direction with the flow being 
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Figure 12: The direction, speed, north-south current component 
and east-west current component measured 2 m above 
the bottom at station BAl. Also plotted is the 
measured sea level variations at Resolute, N.W.T.. 
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Table 3: Statistics of the current meter measurements at 
Station BA2 at a depth of 153 m (2 m above the 
bottom). 


No. of readings - 840 
First reading at 00.48 Apr.22 GMT 
Last reading at 20.38 Apr.27 GMT 


Sampling interval - 10 min, 


Temperature Speed E-W Comp. N-S Comp. 
G cm/s cm/s cm/s 
Mean -1.59 (Ws yaa) 0.8 
Std.Dev 0.03 Site: 5 3d 
Max imum -1.54 20 a2 2052 TO al 
Minimum -1.64 1.0 -14.4 -8.9 


SLARTING DATE 22-473. 0.6) Cty. 
LENGTH OF OBSERVATIONS-.8 DAYS 
DEP IA. 1537 

@ OTART TIME «4 STOP TIME 
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Figure 11: Progressive vector diagram of bottom currents at station BA 1. 
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bimodal; either nearly eastward or westward. The recorded speeds range from 
1.0 cm/s to 20.2 cm/s about a mean of 7.5 cm/s. In comparison, the 
variations in the speed are less regular than the direction signal with large 
day to day changes. The north-south current component is small with a mean 
and standard deviation of 0.8 + 3.1 cm/s. Due to the regular direction 
reversal, the east-west component has a marked diurnal character with a mean 
and standard deviation of 2.0 + 7.5 cm/s. 


The low frequency behaviour of the current is seen in the 
progressive vector diagram (Figure 11) where a net drift to the east at a 
mean rate of 2.2 cm/s of 1.9 km/day is found. The major part of the net 
drift occurs on April 22 and April 26 with a confused and reversing pattern 
being experienced on the other days. 


The short record of current observations obtained in this study 
suggests that the near bottom currents are a mixture of tidal currents and 
less regular and longer period currents. It is interesting that the observed 
periodicity is diurnal while the known tides in the area are mixed diurnal 
and semi-diurnal (Dohler, 1964). However, for this particular time period, 
the tidal height record at Resolute is characterized by two daily peaks with 
one being considerably larger than the other; as a result, the tidal height 
record has a pronounced diurnal character. The less regular variations in 
the current record which seem to be associated with periods larger than one 
day are particularly noticeable in the speed record. Further time series 
measurements are required to gain some insight into the nature of these; 
both for longer periods at one depth and at other depths throughout the 
water column. 


4.2.2 Current Profiles at Station BA]. 


A great amount of variability is found among the 28 individual 
current profiles, each of which is displayed in Appendix 2. Currents above 
about 20 m depth are observed to have directions in all four quadrants. The 
deeper current measurements, down to 45 m, tend to have directions in the 
southeast or southwest quadrants. 


In Figure 13, the difference between the current direction at 
various depths and the current direction at 45 m depth is plotted for al] 
of the current profiles. Among the individual profiles, the current 
direction relative to 45 m depth varies considerably. The mean value of the 
relative current direction at each depth is small, ranging from -9° (25 m 
to 13° (6 m) but the standard deviation is remarkably large, exceeding 40 
at all depths above 35 m and reaching values of 70° to 110° above 10 m depth. 
Within individual profiles, differences in direction of 90° or more are not 
uncommon. In a few profiles, a monatonic change in direction with depth is 
evident; both clockwise and anti-clockwise turning of the current vector 
occurs. Most profiles, however, do not exhibit a consistent turning in 
direction with depth. 


Current speeds of up to 44 cm/s are measured at 40 and 45 m 
depth. At shallower depths, the maximum observed currents decrease with 
18 cm/s being the largest speed measured at 3 m depth. 
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The individual current-speed profiles are presented in Figure 14 
as the ratio of the current at each measurement-depth to the current measured 
at 45 m depth. The current ratio exhibits somewhat less variability among 
the individual current profiles with a maximum in the speed rates at 40 m 
depth (1.04 + 0.16) and then a consistent decrease as one moves upwards with 
a speed ratio + standard deviation of 0.60 + 0.21 at 20 m, 0.47 + 0.28 at 
10 m, and 0.37 + 0.24 at 3 m depth. 


The variability among the current profiles shows that the currents 
in this region are complex in nature. No simple relation between tidal 
heights at Resolute and currents appears to exist when the individual profiles 
in Appendix 2 are examined. A longer and more evenly sampled record of 
current profiles is required to identify the physical mechanisms producing 
the variations. 


These results emphasize the need for both experimental and 
theroetical studies of the currents beneath the ice. We have seen that the 
current at one depth in the upper 45 m of the water column may not be 
representative of the current several metres above or below the measurement 
level. A knowledge of the vertical structure of the currents is necessary 
to monitoring the movement of pollutants beneath the ice. 


5. Summary and Conclusions 


Oceanographic measurements were obtained in Barrow Strait and 
Wellington Channel, N.W.T., in April, 1973 under the condition of solid ice 
cover. From CTD and bottle casts, the variations of temperature, salinity 
and density were studied. Currents were observed by means of a self- 
recording current meter, mounted just above the bottom, and repeated profiles 
of the currents over the upper 45 m. 


On the basis of the bottle and CTD cast data, the water column in 
Barrow Strait can be divided into four distinct layers according to the 
Salinity and, therefore, the density structure. These are a surface layer, 
characterized by uniform salinities and near-freezing temperatures, a sub- 
surface layer with a pronounced halocline, a lower layer where the salinity 
increases more slowly with depth than in the layer above, and a bottom layer - 
characterized by a larger increase in salinity with depth. While these 
layers are almost always found at each station, the depth of the layers 
varies markedly from one position to another. However, repeated casts at 
One station showed that the salinity structure varied little with time over 
a 3-day period. 


Significant spatial gradients in salinity are found along Barrow 
Strait with the largest differences occurring in the lower layer below the 
main halocline. Being located below the halocline, one can surmise that 
these differences in salinity are related to horizontal processes such as 
advection rather than vertical processes being driven by surface exchanges. 


By applying the geostrophic assumption, spatial differences 
observed in the salinity values through a cross-section of Barrow Strait 
suggest that an eastward flow exists through almost the entire cross-section 
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of Barrow Strait relative to the flow near the bottom. However, a reliable 
quantitive estimate of the flow is not possible because the data indicates a 
level of no motion does not exist in the strait and because of the possible 
confusion between temporal and spatial changes. 


Pronounced differences in salinity across Wellington Channel are 
limited to the upper 30 m of the water column. Below this level, the 
Salinity of Wellington Channel is very nearly uniform across the strait 
indicating that only a very weak (if any) baroclinic geostrophic current 
exists through most of the cross-section. Also noteworthy in Wellington 
eS is the almost neutral stability of the water column below the main 

alocline. 


An intermittent temperature maximum and minimum is found at 
Station BAl in the lower layer from repeated CTD casts. The temperature 
maximum is centered at approximately 60 m depth while the temperature minimum 
is generally found at about 95 m depth. While these features are relatively 
small in scale, typically having departures of 0.2 C° or less from the 
temperatures above and below, they can be interpreted as being representative 
of physical processes occurring in this part of the water column. The 
maximum and minimum vary with time; they are present over periods of several 
hours, disappear and then re-emerge a few hours later; this behavior suggests 
that a time scale of approximately 10 hours or more charactrizes the 
phenomena. While horizontal advection of water of differing properties past 
the measurement site seems the most likely explanation for the existence 
of the temperature maximum and minimum, repeated time series measurements of 
salinity and temperature at one or more locations together with a dense 
spatial network of CTD casts would be required to test this hypothesis. 


The near (2 m) bottom currents at station BAl are weak (20 cm/s 
or less) and exhibit a diurnal variation in direction but less regular 
changes in speed. The measured currents in the upper 45 m are complex in 
nature. The current speed tends to increase with increasing depth; the 
maximum observed current is 44 cm/s at 45 m depth. The current directions 
are extremely variable with time, particularly in the upper 10 m. Furthermore, 
even currents observed in the same individual profile can differ by 40° or 
more over depths of 10 m. No systematic rotation of the current with depth 
is observed. 


From this study we see that the oceanographic conditions of the 
region of Barrow Strait adjacent to Wellington Channel are far from simple 
even under solid ice cover. As a result, far more questions are raised in 
this study than are answered. With the increasing economic and commercial 
activity in the Parry Channel area of the Canadian Arctic Islands, it is 
desirable to improve our knowledge of the oceanography of the area so as to 
be in a position to assess the environmental impact of these activities. 


Studying the ocean when it is covered by solid ice presents a 
special advantage for oceanographic studies; the existence of a solid platform 
on the surface from which to work. Instruments can be suspended from this 
platform and oriented relative to it. 


Based on the results of this study, further oceanographic 
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investigations in this region should have the following elements. Time 
series measurements of currents at fixed depths are needed since geostrophic 
estimates of the currents and water transport are not reliable in the 
relatively shallow channels of the Canadian Arctic. Therefore, direct 
measurements from moored current meters are required which would provide the 
temporal variations in the current. At present, we lack adequate information 
to determine the necessary spatial distribution of meters to adequately 
sample the transport through a channel. The results of this study suggest 
that near the surface (depths less than 45 m) several current meters through 
the water column are needed at each station. As this would amount to a 
prohibitive number of current meters needed for the entire width of the 
entire channel, current profiles obtained from one current meter would be 
used to supplement the fixed position current meter data. 


In addition, significant variations in temperature and salinity 
are present which should be further studied. In addition to being important 
for their own sake, it may be possible to use water properties, including 
temperature, salinity and nutrient measurements, as tracers for horizontal 
and vertical movements of water. In doing so, it is essential not to 
confuse temporal and spatial variations; we have shown this problem can be 
avoided by the use of a helicopter equipped with a winch and CTD. In this 
study, the total elapsed time between two CTD stations at sites separated 
by 8 km was 25 minutes. Monitoring of the time variations at least at one 
Site can be achieved by means of repeated CTD casts or, preferably, the use 
of thermistor and conductivity chains. 


Measurements of silicate and phosphates have been used by 
Codispoti and Owens (1975) to formulate a budget of these respective nutrients 
for the Arctic Ocean. Their results indicate that 60% of the Bering Strait 
inflow to the Arctic Ocean exits through Lancaster Sound into Baffin Bay. 
Measurements of nutrients could be used to test their results and to attempt 
to devise more localized budget studies for the Arctic Islands. 


Ultimately, theoretical analysis could be made of the increasing 
observations to devise analytical or numerical models of the oceanography 
of the Canadian Arctic. 


ou 
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20,00 wi) 7A 
21,67 Sa 
23,33 wi,7! 
25,00 =1,71 
26,567 e1,70 
78,33 =1,69 
30,00 1,66 
Siar wi 6 
a5 aos #1 ,61 
35,09 #1 ,59 
36,67 °1,58 
36,533 71,57 
40,00 °1,55 
41,67 1,59 
43,33 *}.5¢2 
45,00 w iigd | 
46,67 w1,51 
4A, 33 #1,50 
50.00 #/,50 
S167 «1,50 
53.93 #1 49 
65.00 71,44 
56,67 71,40 
56,53 wie St 
60,90 -1,38 
61,67 71,46 
63,55 71,59 
65,00 1,39 
66,67 71,39 
68,33 #140 
70,00 eo) ,43 
Ty. er #1,54 
TA, 33 #1,58 
75,00 -1,56 


SAL 


34 78 
34,75 
31.18 
3176 
34.75 
$1 73 
31,73 
31,74 
51415 
31.76 
31,78 
31,81 
31,93 
31,96 
32,00 
32,08 
Cae > 
$2218 
32,43 
32,62 
32,69 
32,73 
See 7 
32,79 
32,42 
32,85 
327,87 
32,90 
32,92 
32,94 
32,98 
32,99 
32,99 
33,00 
33,00 
33,02 
33,03 
33,03 
33.00 
33,04 
35,04 
33,04 
$305 
33,04 
33,06 
33,06 


48 


3 STNew BAOL 
GMT 16,0 
91 POINTS TAKEN FROM ANALOG TRACE 


9i"2i,0w 


SIGMA 
T 


25,55 
25,55 
25,55 
25,55 
25,55 
25,55 
25,55 
25,55 


26,27 


PRESS 


L656. 
78,33 
80,00 
81,67 
83,33 
85,00 
86,67 
88,33 
90,00 
91,67 
93,33 
95,00 
96,67 
98,33 
100,00 
Lot eou 
103,33 
105,00 
106,67 
108,33 
110,00 
111,67 
113,33 
115,00 
116,67 
118,35 
120,00 
121,67 
123,33 
125,00 
126,67 
128,34 
130,00 
Pate 
133,34 
135,00 
136,67 
138,34 
140,00 
141,67 
143,34 
145,00 
146,67 
148,34 
150,00 


DATE 18/ 4/73 


TEMP 


SAL 


33,07 
33,07 
33,98 
33,08 
33,08 
33,08 
33,09 
33,09 
5310 
5 45.40 
33,11 
33,11 
oe ve 
33 ve 
S35 gle 
55 
Son Ve 
ee 
Re) 
33,14 
33,15 
33,15 
DAR oe, 
33,16 
33,16 
yt ld 
33417 
33,18 
33,20 
Soqe% 
33,24 
33,30 
33,36 
33,43 
33,45 
33,47 
33,48 
33,49 
33,49 
xee5e 
33,53 
33,95 


49 


REFERENCE NO, 73e473e 3 STNe BAOI DATE 18/ 4/73 
POSITION 74e30,0N, 91821,0W GMT 16,0 
RESULTS OF STD CAST 91 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL. DEPTH SIGMA SVA DELTA POT EN SOUND 
T D VEL 
0 o1,70 31.73 0 25.55.9244 54 0,0 0,0 1437, 
1 71,70 3.4.3-7.5 { 2g DS ale. 0,0e 0.90 1437, 
3 #1,70 34573 3 25,55 “926627 0,07 0,00 1437, 
5 ~1,70 31,73 5 25,95 244,8 0,12 0,00 1437, 
7 w1,70 B447S */ 25,55 «26656 9,17 0,01 1437, 
10 =1,70 32.73 19 25,55 gesde5 0,24 0.01 1437, 
15 e1,70 31576 15 25,57 #2£62;.5 Se 0.03 1437, 
20 71,71 31,93 20 25,71 229,6 0,49 0,95 1437, 
30 1,66 32,41 30 26,10 192,4 0,70 0,19 1436, 
50 #1,50 32,98 50 26,55 149,1 1,03 0.24 1440, 
75 71,56 33,96 74 26,62 142,2 1,39 0,47 1441, 
100 =1,59 33.1e 99 26,67 9437-5 1,74 0,78 1441, 


125 -1,23 33,18 124 26,71 945446 2,08 1.16 1443, 


DER AEM Ete os 


AD 


8D 


120 


160 


20D 
5] 


50 


STGMAR-T 


TEMPERATURE 
los 4 ye: 


18 \BRRa 73 
GMT-1700 
STN-BAO1 


sive 
SALINITY O/ 


cae 
OO 


28 


TUvee 


34 


REFERENCE NO, 73ed73« 
POSTTION 7430,0N, 
RESULTS OF STD CAST 
PRESS TEMP SAL 
0,0 71,73 Le ae | 
1367 -1,73 i eth aed 
3,33 71,73 oe hp Aird 
5,09 1,73 Pa ar 
6,67 #1,73 31°77 
8753 1,73 Bre ne 
10,00 ~1,73 31,76 
11,67 =) oS 31,77 
132353 “1,73 31,78 
15,00 1,73 31,79 
16,67 “1,73 ha 
18,3% =1,73 stat 
20,00 =1,74 31,94 
21,67 71,74 31.95 
23,33 71,74 31,97 
25,90 "1,73 32,07 
26,67 e172 32,12 
28,33 ~1,71 32,24 
30,00 71,70 32,42 
31,67 -1,68 32,57 
S55 5 ya 32,67 
35,09 71,63 32,74 
36,67 ©1,59 32,84 
6 Pelee yh 1,56 S287 
40,90 “1,57 32,88 
4,67 w1 55 32,91 
43,33 1,04 32.94 
45,90 ~1,54 32,97 
46,67 ~1,53 32,98 
48.3% e1,52 32,99 
50,90 #1,52 33,009 
at ey ~1,51 33,01 
53,33 4175! 33,02 
55,00 -1,51 33.03 
56,67 71,49 33,04 
58,33 *1,37 33,05 
60,00 “1,34 33.06 
Si o6 7 “1,33 San 07 
63,33 =1,33 33,08 
65,00 71,35 33,08 
66,67 1,38 33,0R 
68,33 “1,40 33,09 
710,06 71,45 33.10 
71,67 #1,55 S500 
73,33 “1,59 33.11 
75.90 “1,54 S371 


5] 


4 STNw BAOIL 
a Rea 
92 POINTS TAKEN FROM ANALOG TRACE 


91"21,0W 


SIGMA 
T 


es ,00 
25.50 
25,58 
25,58 
25,58 
eo non 
5,58 
25,98 
eGeoo 
25,59 
es of 
25,66 
25,72 
eS,/2 
25,75 
25,82 
25,86 
25,96 
Po,11 
26,23 
26:25 1 
26,37 
26,44 
260,47 
26,48 
26,50 
26,53 
26,55 
26,56 
rofl eB if 
e657 
26,58 
26,59 
26,60 
26,60 
26,61 
26,62 
26,63 
26,63 
26,63 
26,64 
26,64 
26,65 
26,66 
26,66 
26,67 


PRESS 


76,67 
78,33 
80,00 
81.67 
83,33 
85,00 
86,67 
88,33 
90,00 
91,67 
93,33 
95,00 
96,67 
98,33 
100,00 
101,67 
103,33 
105,00 
106,67 
108,33 
110,00 
111,67 
113,33 
115,00 
116,67 
118,33 
120,00 
121,67 
123,33 
125,00 
126,67 
128,34 
130,00 
137,67 
133,34 
135,00 
136,67 
138,34 
140,00 
141,67 
143,34 
145,00 
146,67 
148,34 
150,00 
154.67 


DATE 


TEMP 


18/ 4/73 


SAL 


33,11 
33.12 
33,12 
33,13 
33.13 
33.14 
33,14 
33,14 
33,14 
33,15 
33,15 
33,15 
33,15 
33,15 
33,16 
33.16 
33,16 
33,17 
Loe 
33,18 
33,19 
33,18 
33,18 
33,20 
33,21 
33,21 
33,22 
33,23 
33,24 
33,26 
S327 
33,30 
33,35 
33,42 
33,46 
33,49 
33,50 
33.51 
33,52 
33,52 
33,53 
33,55 
33,56 
33,57 
33,58 
33,60 


52 


REFERENCE NO, 738473e 4 STNe BAOL DATE 18/ 4/73 
POSTTION 74"30,0N, 91721,0W GMT 17,0 
RESULTS OF STN CAST 92 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
T D VEL 
0 ©1,73 S) 579 0 25,568 267,6 0,0 0,9 1437, 
1 #1,73 Be Ar { 25,98 241,9 0,02 0%.00.. 1437, 
3 wi,73 31,27 3 25,58 241,8 0,97 §-09.. 149374 
5 w1,73 Si,z7 5 25,58 241,29 0,12 0,00 1437, 
7 ©1,73 Sivan i! 25,98 242,0 Ogle O401, 14342, 
{0 w1,73 31,76 19 25,58 242,1 0,24 0,01 1437, 
he e173 31,79 {5 25,59 240,3 0,36 0,03 1437, 
3672 miniaoe Si eae 20 25,72 228,6 0,48 005, 1437, 
30 1,70 32,42 30 26,11 191,4 0,70 0,10 14358, 
50 ©1,52 33,00 50 26,57 146,9 1,92 0,23 1440, 
75 el eShee 3% Sen TA") 226,67 \sh wl Laws 0,46 1441, 
100 {1,62 33,16 99 Pev7.0) oe saes orl 0576. 144.5 
125 21,22 33,26 124 26.77 « Ler ne 2,04 1,14 1443, 


{60 | 0.93. 335954 THOR 427.03) 20358 .  gese t-53. Jauor 


DEPTH (METRES) 


fo 


ST GMAS dL 


25 26 cu 28 
CaF ER AT SP eA OTe 80 at wey 
TEMPERATURE 
pa er -1.4 a =).5 


AD 


80 


120 


160 lo AER Ses 3 


GMT- 1900 
STN-BA01 


200 
ah 


BY 33 34 
SALINITY 0/00 


REFERENCE NO, 738d73@ 
POSITION 74e30,0N, 
RESULTS OF STD CAST 
PRESS TEMP SAL 
0,9 e1,74 31,79 
1,67 71,74 31,79 
3,33 01,74 31,79 
5,00 71,74 31,79 
6,67 71,74 81.79 
&, 33 “1,74 31,79 
10,09 e1,74 31,79 
11), 67 ~1,74 31,79 
13, 3% w1,74 31,8? 
15,00 e1,75 31,86 
16,67 #1,75 31,88 
18,33 *1,75 31,88 
20,00 71,75 31,92 
20-67 91,75 3,98 
23,33 ~1,75 32,01 
25,00 e1,75 32,01 
26,67 e1,74 32,96 
28,33 wi,!3 Be AS 
30,00 “1,7? 32,27 
31,67 e1,70 32,47 
33,33 71,69 32,58 
35,00 ~1,67 32,68 
36,67 =1,65 32,77 
38,33 1,60 32,86 
40,00 -1,57 32,91 
41,67 01,55 32,96 
43,33 71,56 32,99 
45,00 e1,95 33,01 
46,67 ol .a3 33,02? 
48, 3% “1,53 35,04 
50,09 “1,52 33,05 
Si,67 #1,51 33,06 
SA 8 @1,49 33,07 
55,00 ~1,40 33,0R 
56,67 =-1,38 33,08 
58,33 e134 33,09 
60,00 71,34 ie 
61,67 ~1,57 3h 
63,33 71,46 33.12 
65,00 71,5! 33,12 
66,67 #1,56 he 
68,33 71,60 33,13 
70,00 “1,60 33,13 
71,67 71,62 33.14 
73,33 ~1,61 43°05 
75,00 #1 ,60 453 4 


54 


DATE 18/ 4/73 


91 POINTS TAKEN FROM ANALOG TRACE 


5 STNw BAOL 
91"2),0W GMT 19,0 
SIGMA PRESS 
T 
25,59 76,67 
25,59 78,33 
25,59 80,00 
25,60 81,67 
25,59 83,33 
25,60 85,00 
25,60 B6,67 
25,60 88,33 
25,62 90,00 
25,65 91,67 
25,67 93,33 
25,67 95,00 
25,70 96,67 
25,75 98,33 
25,77 100,00 
rahe Ga 101,67 
oo .be 103,33 
25,87 105,00 
25,98 106,67 
26,15 108,33 
26,23 110,00 
Po, 351 bE 
26,39 14355355 
26,46 115,00 
26,90 116,67 
26,94 118,33 
26,57 120,09 
26,58 Venee 
26,59 123,33 
26,60 125,00 
26,61 126,67 
26,62 128,34 
26,63 130,00 
26,63 131,67 
26,63 133,34 
26,64 135,00 
26,65 136,67 
26,65 138,34 
2b(eit 140,09 
CO,o0 141,67 
26,68 143,34 
26,68 145,00 
26,68 146,67 
26,68 148,34 
26,68 150,00 
26.69 


TEMP 


e1,65 
~1,63 
e1,97 
#1,54 
#{,93 
71,98 
=1,57 
e},60 
m1 61 
e{,64 
71,66 
#1,66 
e1,66 
»1,66 
e1,66 
#1,66 
=1,65 
#1 ,68 
#1 ,64 
e1,62 
w1,63 
~1,61 
71,61 
©1,>1 
#1,52 
#147 
e1,41 
#1, 36 
w1,54 
-1,¢8 
21,23 
eines 
e1,ct 
Wl,l1e 
#1,09 
e1,97 
w1,96 
#1,05 
71,04 
#1 ,04 
#1 ,04 
~1,02 
w1,91 
“0,99 
=(0,97 


SAL 


33,14 
33,14 
33,14 
33,15 
33,15 
33,16 
33,16 
33.16 
Be 
33,17 
33e17 
33,07 
33,17 
33,18 
33,18 
33,18 
33,19 
33,19 
33,19 
33,19 
33,20 
33,29 


(33,21 


33,21 
33,22 
33,22 
43,28 
33,24 
33,25 
33,26 
33,29 
33,29 
33,33 
33,37 
33,45 
33,48 
33,49 
33,49 
33,51 
33,51 
33,52 
33,53 
33,54 
33,56 
33,58 


5S 


REFERENCE NO, 738473m 5 STNe BAOI DATE 18/ 4/73 
POSITION 74=30,0N, 91"21,0W GMT 19,0 
RESULTS OF STD CAST 91 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
T ) VEL 
0 e1,74 31.79 0 25,59 240,4 0,0 0,0 1437, 
! 71,74 31,79 1 25,599" 24055 0,02 0,90. 1437, 
3 01,74 BL g 79 3 25,59 240,5 0,07 0.90 1437, 
5 01,74 31,79 5 25.600 240,3 0,12 Oe00 1437 
Cae V ere  3tir9 Fee e559 seat, el “OST Of0% 1437 
10 “1,74 31,79 1 25,60 240,2 0,24 0,01 1437, 
15 »1,75 31,86 15 25,65 235,0 0,36 0,03 1437, 
20) «1,75 31,92 20 25.70 229,9 0,48 G05 1437. 
30 71,72 32,27 30 25,98 203,2 G £76 0,10 1438, 
50 e1,52 33,05 50 26,61 “Pages ! 02 Of23 1440; 
75 #1,60 33,14 74 26,69 136,2 1,56 0.45 1440, 
100 -1,66 33,18 99 26,72 132,4 a7 0 Of7s 140. 


125 =1,28 33,26 124 eo, 1 1 mevarey e703 1e13 1443, 


DEPTH (METRES) 


40 


80 


120 


160 


200 
Sil 


56 


ST GMA-T 


TEMPERATURE 
-1.4 =z 


[Sihtka 73 
GMi==2050 
STN-BAO 1 


32 
SRL IN he OF 


a 


5) 
00 


28 


=9.G 


34 


REFERENCE NO, 738U73= 


POSITION 74#30,0N, 
RESULTS OF. STD CAST 
PRESS TEMP SAL, 
0,0 71,73 31,80 
1, ov ~1,73 31,79 
3,33 -1,73 31,79 
SB. Wrop lag ss 63 lee 
6,67 °1,73 31,79 
B.Séen, tip ~ Stag? 
10,.00s,; "lad3. 31479 
11,675.) ladda 31679 
13,33 71,73 31,80 
15,90 “1,73 31,83 
16,67 71,73 31,86 
18,33 71,73 31,90 
20,00 71,74 32,03 
21667 <=ti74 32,07 
23,33 71,74 32,19 
25,00 m1,74 32.11 
26,67 o1,74 32,16 
28,33 e1,71 32,31 
30,00 71,69 32,48 
51567 71,67 32,64 
33,33 71,65 32,73 
35,00 #1,63 S277 
36,67 1,62 32,81 
38, 3% 71,60 32,85 
40,00 71,57 32,90 
41,67 71,56 32,94 
43,33 °1,56 32,96 
45,00 71,56 32,97 
46,67 71.55 32,98 
48,33 -1,55 32,99 
50,00 -1,53 33,00 
51,67 e152 35,03 
a3 ss 71,51 33,04 
55.00 #1,48 33,05 
56,67 wii, 4d 33,05 
58,33 “1,37 33,06 
60,00 ~1,36 33,07 
61267 ~1,36 33,08 
63,33 ~1,43 33,09 
65,90 “1,49 33,10 
66,67 ©1609 33,10 
68, 5% -1,60 33.41 
70,00 “1,57 S57 Ji 
Ti 67 =1,62 33 t2 
73,33 71,66 Ba 
75,00 “1,62 33,12 


57 


6 STN» BAO 


DATE 18/ 4/73 


91 POINTS TAKEN FROM ANALOG TRACE 


26,67 


91"#21,0W GMT 20,5 
SIGMA PRESS 
T 
25,60 76,67 
25,60 78,33 
25,60 80,00 
25,60 81,67 
25,60 63,35 
25,60 85,00 
25,60 86,67 
25,60 88,33 
25,61 90,00 
25,63 91,67 
251,65 93,33 
25,69 95,00 
25,79 96,67 
25,82 98,33 
25,84 100,00 
25,85 104,67 
25,90 103,33 
26,02 105,00 
26,15 106,67 
26,28 108,33 
26,35 110,00 
26,359 111,67 
26,42 113,33 
26,45 115,00 
26,49 116,67 
26,52 118,33 
26,54 120,00 
26,55 121,67 
26,55 123,33 
26,56 125,00 
26,58 126,67 
26,59 128,34 
26,60 130,00 
26,61 131,67 
26,61 133,34 
26,62 135,00 
26,63 136,67 
26,64 138,34 
26,65 140,00 
26,65 141,67 
26,66 143,34 
26,66 145,00 
26,67 146,67 
26,67 148,34 
26,67 150,00 


TEMP 


#1,59 
#1,53 
e1,55 
1,55 
#1,53 
#1,54 
71,58 
m1 ,69 
#1,61 
~1,64 


SAL 


33,12 
33,13 
33,13 
33,14 
33,14 
33,14 
33,15 
33,15 
33,15 
33,15 
33.16 
33,16 
33,16 
33,16 
33,16 
33,17 
33,16 
Le 
33,17 
ee any 
33,18 
33,18 
33,19 
33,19 
33,20 
33,20 
33,22 
33,23 
33 0d 
33,26 
33,28 
33,30 
33,34 
33,40 
33,42 
33,43 
33,44 
33,45 
33,47 
33,48 
33,48 
33,50 
33,55 


SIGMA 
T 


26,67 
26,68 
26,68 
26,68 
26,68 
26,69 
26,69 
26,69 
26,70 
26,70 
26,70 
26,71 
26,70 
26,77 
26,71 
26,71 
26,71 
26,7) 
26,71 
26,72 
26,72 
26572 
26,72 
26,72 
26,73 
26,73 
26,74 
26,75 
26,75 
26,76 
26,78 
26,79 
26,81 
26,84 
26,88 
26,90 
26,91 
26,92 
26,93 
26,94 
26,94 
26,95 
26,97 
26,99 
27,00 


58 


REFERENCE NU, 738473" 6 STNe KAO0IL DATE 18/ 4/73 
POSTTTON 74e30,0N, 91921,0W GMT 20,5 
RESULTS OF STD CAST 91 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
rt 9) VEL 
9) #1,73 31,80 0 25,60 239,6 0,0 0,0 1437, 
1 ~1,73 31,79 1 25,60 239,8 0,02 0,00 1437, 
3 °1,73 31,79 3 25,60 239,9 0,07 00° "1437, 
5 o1,73 31,79 5 25,60 240,0 0,12 OF OOF 10S 
7 #1,73 31°79 7 25,60 240,0 O47 O04? “14377 
10 °1,73 31,79 10 25,60 239,9 0,24 O04) 14S75 
15 ~1,73 31,83 15 25,63 236,9 0,36 O,0s> Las. 
a0 =1,74 32,03 20 25,79 221,4 0,48 0,05°° 1437, 
30 =1,69 32,48 30 26,15 187,2 0,69 0,10 1438, 
50 #1,53 33,00 50) 26,58 146,8 1,00 0,23 1440, 
“he #1.6e 33,1¢ 74 26,67 137,7 FS 0,45 1440, 
100 «1,63 33,16 99 26,71 134,0 1,69 0,75 "1444 


105. G8 w 1 DIE? 53 PH 120.€S6.76 {Sbe7>  2He 13)" rau 


DE ATeite MBs bieaSs) 


Oe 


25 26 ae 28 
TEMPERATURE 
ravi -1.4 il aa) eG 


Ap 
80 
120- 
160 


200 
3t 


18 APR4,e%3 
GM 2sa 
STN-BAO1 


Wn 
OO 
DAD 


GT 


33 
LINITY O/00 


34 


REFERENCE NO, 7384730 
POSITION 7430,0N, 
RESULTS OF STD CAST 
PRESS TEMP SAl 
0,9 71,74 31297 
[Toy ee] Tse” SSen7 
3,33 1,74 BY a7 
5,90 #1,74 31,78 
6,67 m1,74 31,78 
8,33 91,74 31,78 
10500 «e{774 GEL e78 
11867 71,74 aLe7s 
13253 71,74 51260 
15,90 71,74 SLbR1 
16,67 71,74 31,84 
18, 3% ©1,75 31,95 
20,09 e1,75 32,02 
2167 71,75 32,07 
23,33 “1,76 32,08 
25,00 e1,76 32,09 
26,607 1,76 32,11 
28,33 “1,76 32,15 
30,00 #172 32,29 
31,67 71,7! 32,43 
33,33 71,69 32,59 
35,00 °1,65 32,73 
36,67 1,63 32,78 
38,33 1,61 32,84 
40,00 -1,59 32.90 
41.67 #1,57 32.9% 
43,33 1,57 32,95 
45.00 m-1,57 32,97 
46,67 ~1,56 32,98 
48,33 #156 32,99 
50,09 # {595 32,99 
$1267 #1,54 33,01 
53,33 1,56 33,02 
$5200 #1,55 33,04 
56,67 71,57 33,05 
56 233 #1 ,54 34,06 
60,00 71,54 33,08 
61,67 71,56 33,09 
63,33 1,62 33,10 
65,00 71,64 33,10 
66,67 -1,63 Tee 
68,33 ©1,65 33-14 
70,00 =1,65 35.41 
71,67 =1,62 33.2 
73,33 “1,59 Ee 
75,00 “1,56 33,13 


60 


DATE 18/ 4/73 


92 POINTS TAKEN FROM ANALOG TRACE 


7 STNew BAOIL 
91*21,0W GMT 21,5 
SIGMA PRESS 
T 
25,58 76,67 
eoeo8 167335 
25,58 80,00 
25,59 81,67 
25,58 63 505 
25,59 85,00 
255% 86,67 
25,599 88,33 
25,61 90,00 
25,62 91767 
25,64 93,33 
2s,78 95,00 
25,78 96,67 
exe 9559 
25483 100,00 
25,84 101,67 
25,85 105535 
25,89 105,00 
26,01 106,67 
29,12 er I 
26,24 110,00 
26,346 MS A 
26,40 Liss 
26,45 prs ,9° 
26,49 116,67 
go 2 via [33 
26,53 120,00 
26,55 bd el 
26,56 125,55 
26.56 125,09 
26,97 126,67 
26,58 128,34 
26,59 130,00 
26,60 131,67 
26,62 133,34 
26,63 135,00 
26,64 136,67 
26,65 138,34 
26,65 140,00 
26,66 141,67 
26,66 143,34 
26,67 145,00 
26,67 146,67 
26,67 148,34 
26,67 150,00 
26,68 Be Py 


TEMP 


e1,54 
21,57 
#1 ,60 
1,65 
71,63 


SAL 


33,14 
33,14 
33,14 
33,15 
33,14 
334,99 
33,16 
33,16 
33,16 
55517 
33,17 
S3ai17 
33,17 
33,17 
33,17 
Re 
33,19 
33,18 
33,19 
33,19 
55 '5 i 
33,29 
33,21 
33,21 
a3ec 
33,22 
33,22 
33.24 
33,25 
Lard: 
33,30 
33,34 
33,36 
33,39 
33,41 
33,43 
33,46 
53,46 
33,48 
33,49 
33,49 
33,49 
53,52 
33,56 
33,54 


61 


REFERENCE NO, 738d73e 7 STNw» BAOL DATE 18/ 4/73 
POSTTION 74=30,0N, 91921,0W GMT aied 
RESULTS OF STD CAST 92 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
T ») VEL 
0 1,74 31,77 0 25,58 241,5 0,0 0,0 1437, 
1 71,74 Shia 7 7 1 eS (Se a7 iS 0,92 0.00 1437, 
3 71,74 Shel? 3 25,58 241,4 0,97 0,90 1437, 
5 71,74 31,78 5 25599 aad tac Ogle 0,00 1437, 
7 #1,74 31,78 7 25,98 «24i,e Of LF, O,01 1457, 
10 w1,74 31,78 10 25,59 ».280,9 0,24 0,01 1437, 
15 wi,74 31,41 15 25,62 s256...2 0,36 0,03 1437, 
20 wi,75 32,92 20 25,18" 22243 0,48 0.95 1437, 
30 #1,72 3A a9 30 26,01 201,1 0,69 0,10 1438, 
59 #1,55 32,99 59 CN, 57  Blh hen 1, 04 0,23 i440, 
7p 1,56 33,13 74 26,08 136,9 Ra 0.46 1441, 
100 #1,68 33,17 99 e6,fe wtssal 1 10 0,76 1441, 
125 #126 33,08 124 26.79 ot26.1 2,93 1e13 1443, 


150 “1,99 33.56 149 27,91 105,4 2,04 1.53 1445, 


DEPTH (METRES) 


62 


oR Go isabrealh 


a) 26 ub 


TEMPERATURE 
ra -1.4 al 


AD 
80 


120 


GT 
1S sAPKSA 7/3 
Es yey Sra be 
STN-BAO1 


160 


200 
bi Oc 33 
SAL IN Th Yor O A039 


28 


mall P10, 


34 


REFERENCE NO, 738473 
POSITION 74=30,0N, 
RESULTS OF STD CAST 
PRESS TEMP SAI. 
0,0 “1,72 31,75 
1,67 ~1,72 31,75 
3.33 “1,72 31,75 
5,00 e1,72 31,75 
6,67 °1,72 31,75 
8,33 #1,72 31.75 
10,00 71,72 31,75 
11,6? 1,72 31,78 
13,33 1,72 31,78 
15,00 -1,73 31,81 
16,67 71,73 31,89 
18,3% 01,73 32° 00 
20,00 71,74 32,05 
21,67 71,74 Ts 07 
284-53 e174 32.09 
25,00 71,74 32,13 
26,67 @1,72 32,16 
28.3% “1,71 32,25 
30,00 71,69 32,46 
$1767 71,68 32,52 
33,33 71,67 32,61 
35,00 m1,64 32,71 
36,67 71,63 32,76 
38,33 =1,60 32.83 
40,00 7) ,60 32,84 
41,67 "1,59 32,85 
43,33 71,59 32,88 
45,00 71,59 32,89 
46,67 1,59 32,90 
48,33 ~1,59 32,93 
50,00 “1,59 32,97 
S167 71,59 32,98 
53,33 1,58 32,99 
55,00 ©1,57 33,01 
56,67 1,58 33,02 
58,33 #1,59 33,03 
60,00 71,59 33,04 
61,67 1,54 33.96 
63,33 =1,53 33,06 
65,00 71,53 33,06 
66,67 =1,49 33,08 
68,3% #1,48 33,08 
70,09 °1,49 33,09 
71-67 1,50 33,08 
73,33 aieSo 33,09 
75,00 71,55 33,19 


63 


8 STNewe BAOL 
GMT 22,6 
91 POINTS TAKEN FROM ANALOG TRACE 


91"21,0W 


SIGMA 
¢ 


25,57 
25,57 
25,57 
25,57 
25,57 
25,57 
25,57 
25,58 
25,59 
25 62 
25,68 


PRESS 


76,67 
78,33 
80,00 
81,67 
83,33 
85,00 
86,67 
BB, 33 
90,00 
91,67 
93,33 
95,00 
96,67 
98,33 
100,00 
101,67 
103,33 
195,00 
106,67 
108,33 
110,00 
111,67 
11333 
115,00 
116,67 
118,33 
120,00 
121,67 
123,33 
125,00 
126,67 
128,34 
130,00 
131,67 
133,34 
135,00 
136,67 
138,34 
140,00 
141,67 
143,34 
145,00 
146,67 
148,34 
150,00 


DATE 18/ 4/73 


TEMP 


«1,58 
#158 
ei ,57 
1,97 
» 1,60 
e1,62 
#163 
e1,64 
71,64 
#}],66 
#1,69 
71,69 
«1,69 
71,69 
#169 
71,69 
71,69 
71,69 
e1,359 
el,e7 
elecG 
e1,28 
#1,29 
#1,¢e9 
e1,c8 
e127 
e1,27 
e1,25 

ade 
e1,e9 
71,25 
#120 


SAL 


33,10 
33,11 
33,11 
33,42 
33,13 
33.13 
33695 
33,14 
33,14 
53,14 
35919 
33,15 
33,15 
S3gu> 
33,15 
33,16 
33,16 
33,16 
33,16 
33,17 
pe a 
33,18 
S315 
33,19 
33,20 
33.20 
33,20 
SO 4ce 
33,23 
See > 
33.26 
33,28 
33,30 
33,32 
33,34 
eA EL 
33,41 
33,43 
33,43 
33,45 
33,47 
33,50 
334594 
33,52 
33,54 


64 


REFERENCE NO, 730¢473~% 8 STNw BAOL DATE 18/ 4/73 
POSTTION 74e30,0N, 91ee1, Ow GMT 22,6 
RESULTS OF STD CAST 91 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
T D VEL 
0 1,72 SiG 0 25,57 242,7 0,0 0,0 1437, 
1 e172 F175 { 25,597 243,0 0,02 0,00 1437, 
3 e1.7e 31,75 3 25,57 243,13 0,07 0,00 1437, 
5 e1,72e 31.75 5 25,97 242,9 OZ1¢2 0,00 1437, 
7 »1,72 41.765 7 25,57 243,0 0217 OZ 01/ + 16379 
10 e1,72 31,76 10 25,57 242,8 0,24 OZ0JIe1437q 
1s 1,73 31.481 15 25,0e 288,<¢ 0,36 OF 03Sie1437% 
20 #1,74 32,95 rae) 25,41. 220,1 0,48 O05 05i41437% 
30 #{,69 32,46 50 26,14 188,7 0,69 O%440t6+14356e4 
50 #159 32,97 50 26,95. 149,0 1,02 0,23 1440, 
75 #1,55 335,40 74 26,66 139,09 1467 0,46 1441, 
100 =1,69 33.86 99 26,79 134,95 inde 0.76 1440, 
125 °1,29 33,23 124 26,75 129,6 27,05 151 4/4 1448 


DEPTH (METRES) 


65 


SLGMA-T 
26 


Ap 
80 
120 
G 
160 18 APR. 73 
GMT-2343 
STN-BAO01 
2004 


Sy 


UW 
NO 


36 34 
LINITY O/00 


WwW) 
“ Is) 


REFERENCE NO, 739473e 
POSITION 74"30,0N, 
RESULTS OF STO CAST 
PRESS TEMP SAL. 
0,0 01,73 31,86 
1,67 01,74 31,86 
3,33 o1,74 31,83 
5,00 w1,74 31,82 
6,67 o1,74 31,82 
8,33 01,74 31,481 
10,090 71,74 31.80 
10 7a7 w1,74 31,79 
13,33 01,74 31,78 
15,00 m1,74 31,78 
16,67 01,74 31,79 
18,33 71,74 31,85 
20,00 1,74 31,92 
21,67 71,75 31,98 
23,33 1,74 32,06 
25,00 01,73 32411 
26,67 71,73 32,16 
28,33 71,73 420 26 
30,00 “1,73 32.32 
31,67 e1,72 32,56 
33,33 #{,70 32,61 
35,00 71,65 32,75 
36,67 01,65 32,83 
38,33 71,65 32,86 
40,90 71,63 32,86 
41,67 @{,58 32,90 
43,33 =1,57 32,93 
45,00 #1,56 32.95 
U6,67 1,51 32,97 
48,33 1,48 32,99 
50,00 #1,45 32,99 
51,67 1,44 3$,00 
53,33 #143 33,01 
55,00 e144 33,03 
56,67 e144 33,03 
58,33 ei,45 33,04 
60,00 ~1,46 33,05 
61,67 71,47 33,06 
63,33 71,44 33,07 
65,00 1,41 33,09 
66,67 =1,52 33,11 
68,33 “1-56 Ee 
70,00 -1,58 33.41 
ray ee 01,57 33,12 
73,33 -1,57 33,1? 
75,00 1,58 33,12 
76,67 e1,58 33.12 


66 


9 STNw BAOIL 
GMT 2ae7 
93 POINTS TAKEN FROM ANALOG TRACE 


91*=21,0W 


SIGMA 
Y 


25,65 
25,65 
25,63 
25,62 
25,62 
25,61 
25,60 
25,60 
25,59 
25,59 
25,60 
25,65 
25,70 
25,75 
25,81 
25,86 
25,89 
25,98 
26,07 
26,22 
26,26 
261,37 
26,44 
26,46 
26,46 
26,49 
26,51 
26,53 
26,55 
26,56 
26,56 
26,57 
26,58 
26,59 
26,60 
26,60 
26,61 
26,62 
26,63 
26,64 
26,66 
26,66 
26,67 
26,67 
26,67 
26,67 
26,67 


PRESS 


78,33 
80,00 
81,67 
83,33 
654.00 
86,67 
BB, 33 
90,00 
91,67 
93,33 
95,00 
96,67 
98,33 
1007:00 
101,67 
103,33 
105,00 
106,67 
108,33 
110,00 
111,67 
114,355 
115,00 
116,67 
118,33 
120,00 
121,67 
123,33 
125,00 
126,67 
128,34 
130,00 
131,67 
133,34 
135,00 
136,67 
138,34 
140,00 
141,67 
143,34 
145,00 
146,67 
148,34 
150,00 
151,67 
153,34 


DATE 18/ 4/73 


TEMP 


01,59 
01,59 
71,61 
#1 ,60 


SAL 


33,14 
33,14 
33,15 
33,15 
33,15 
33,15 
33,16 
33,16 
33,17 
Wye! 
33,17 
33,17 
33,17 
33,18 
33,18 
33,18 
33,18 
33,18 
33,18 
33,19 
33,19 
33,19 
33,20 
33,2! 
33,21 
33,22 
33,22 
33,23 
33,24 
33,26 
33,27 
33,28 
33,32 
33,34 
33,38 
33,40 
33,43 
33,46 
33,48 
33,50 
33,5! 
33,51 
33,53 
33,55 
33,54 
33,54 


67 


REFERENCE NO, 738473e 9 STNe BA0L DATE 18/ U/73 
POSITION 74@30,0N, 91821,0W GMT 23,7 
RESULTS OF STD CAST 93 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA 8VA DELTA POT EN SOUND 
T ) VEL 
we wl 7s 31 8G 0 25,65 234,7 0,0 ago | 4437, 
1 e1,74 31,86 1 29-68-5255 9 00,502 0,00 1437, 
ee ee ee Se 3 25,63 236,8 0,07 Of00 “P437,2 
S eet yta-) S182 S® 25,62 %5237%,8 + lobPe ap0d® (4374 
Hw Sh Th” Fhe 7B 25 (628 1235.7, 87 « LOLT ofog 14324 
ih  -ef,74 Si, a0 10% 25.609 %23077 . o#a4 0,01 1437, 
15 1,74 31,78 15 25,59 240,8 0,36 0003 1437; 
ZO 6 wt, 7 *§ BL L92 20 25,70 230,0 0,48 od05 vasze 
47 wh 7s 92. 86 30 26,07 194,5 0,69 0,10 1438, 
S50 1,45 32,99 50 26,56 148,0 1,01 0,23 1441, 
TS | et, S56) 3392 740 f26 6791137,5 «11367 0,46 1441, 
100 wi,72 33,18 998 / 26, 7295132, 8 +1570 0076 1440, 
125.' 991 25) 33.88 124 26,76 129,2 2,03 1413 pease 


Let) ei, be. 33,93 P49M 26,9994,10RA «wi2sse 1.54 1445, 


DEPTHS (MEER Ed 


AD 


80 


120 


160 


200 
ch 


68 
SI GMA-T 


PEM er ee 
-1.4 al 


TG 
1SCAPRs 73 


GMT-115 
STN-BAO1 

Se 35 

SALINITY 0/00 


28 


iC me, 


34 


DATE 19/ 4/73 


92 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 73=U473@ 10 STN» BAOL 
POSITION 74w30,0N, 91"21,0W GMT 1,3 
RESULTS OF STD CAST 
PRESS SAL SIGMA PRESS 
7 
0,0 31,76 25,57 76,67 
1,67 ee 25,58 78,33 
3,33 3127 25,58 80,00 
5.00 5 ee I, 25,58 81,67 
6,67 31.77 25,58 83,33 
Bess 31,76 25,58 85,00 
10,00 31.77 25,58 86,67 
11,67 3177 25,58 88,33 
13,33 34-77 25,58 90,00 
15,00 B40 Gt 25,61 91,67 
16,67 31,87 25,66 93,33 
18,33 31,94 25,72 95,00 
20,00 32.00 2516 96,67 
21,67 32.07 25,83 98,33 
23,33 32,10 25,85 100,00 
25.00 32,11 I5he 104,67 
26,67 32,13 25,87 103,33 
28,33 32,16 25,90 105,00 
30.00 32,18 25.94 106,67 
31,67 32,24 25,96 108,33 
33,33 32,33 26,03 110,00 
35,00 32,55 26,21 111,67 
36,67 32,70 26,33 113,33 
38,33 32,80 26,41 115,00 
40,00 32,85 26,46 116,67 
U{.,67 32, "BA 26,47 11635 
43, 3% 32, "90 26,49 120,00 
45,00 32.94 26,51 121,67 
46,67 32,93 26,92 123,33 
4B, 33 32,94 26,53 125,00 
50,00 32,97 26,55 126,67 
51,67 32,99 26,56 128,34 
53,33 33,00 26,57 130,00 
55.090 33.01 26,58 131,67 
56,67 33,01 26,58 133,34 
58,33 33,01 26,58 135,00 
60,00 33.03 26,59 136,67 
61,67 33,05 26,61 138,34 
63.33 33,06 26,62 140,00 
65,00 33,07 26,62 141,67 
66,67 33,07 26,63 143,34 
68,33 35,07 26,63 145,00 
70,09 33,08 26,64 146,67 
71.267 33,09 26,64 148,34 
73,33 33,10 26,65 150,00 
75,00 33,10 26,65 151,67 


TEMP 


wl,3e 
71,54 
#1,359 
1,42 
°1,43 
m1 ,43 
e140 
w1,4e2 
mig ou 
©1,51 
e1,51 


SAL 


33,10 
33,13 
33,11 
33,12 
33,12 
ee ee 
ah iy 
33,13 
33,13 
33,14 
33,14 
33,14 
33,15 
LER pe, 
33,15 
33,16 
33,17 
33,17 
33,16 
33,19 
33,18 
33,19 
33,19 
33,19 
33,20 
33,20 
33ech 
Sees 
aa pee 
33,23 
33,24 
OS e0 
33,27 
33,28 
33,29 
33,33 
33,36 
33,41 
33,45 
33,47 
33,48 
33,49 
43,51 
33.51 
33,51 
33,52 


70 


REFERENCE NO, 738473= 10 STNw BAOL DATE 19/ Us73 
POSITION 74@30,0N, 91921,0W GMT 1,3 
RESULTS OF STN CAST 92 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
T D VEL 
O etd 34,76 Oi 26.57 e2de os 0.6 ey ers diye 
tele to adore len 25,57 @6An2ac 01 03 Og OR at bO3-7e 
Nah et SP Ate inaest  WL 3.25.58 2bbedec 0,07 e090, Fha375 
peat 108 ES bet ie Gna 85.58  2dasdee 0k 0,00 )L4375 
duet $e Eb bbe 7u, 25,58 2baeb ae 0,47 000%, 14437: 
1d° 9 "el Toate s he 10 25,58 241,8 0,24 0,04 70373 
bes bp te SE 15 25,61 238,4 0,36 0,03 1437, 
ag eels) Fare te, 40 20 25,76 224,0 0,48 0.05, (h437 5 
30 O* oo) 765 foto 18 30 25,91 210,09 0,69 0,10 1438, 
SU eset. Un § Pete. 07 So 26,55 149,7 1,03 0,24 i441, 
ie ae RA 74 26,65 139,7 1,39 0,47 1442, 
100 -#°e] 58 | *"33.45 99 ps "26,70, -13ha9 oe 1, aS 0, bh hdd: 
135 "el 29° 33,23 124 26,75 129,5 2,06 1,15 1443, 


150 “1,05 33,51 149 26,97 108,7 2,36 1,56 1445, 


DEPTH: -(MELRES} 


71 


ele ead 


Z*) 26 ae 28 
TEMPeRe TURE 
re it. -1.4 ul Teas, 


AD 


80 


120 


160 


290: 
3] 


ie: 
13 APRs, «43 
GMT-210 
STN-BAO1 


obs 
SALINITY O/ 


Se 
00 


34 


REFERENCE NO, 
POSITION 


PRESS 


0. 
ls 
3, 
ae 
6.4 
8, 


10 
a 


0 

67 
3% 
00 
67 
33 


00 
67 
13, 
15, 
16, 
18, 
20, 


33 
00 
67 
5% 
00 


21,67 


23, 
25, 
26, 
28, 


Ss; 
La 


33 
00 
67 
33 
00 
67 


33,33 


35, 
36, 
3A, 
40, 
,67 
“3, 
45, 
Uo, 
4B, 
50, 


44 


oa 
> 


56 


61 


68 


74 


7397 3e 
74e30,0N, 
RESULTS OF STD CAST 
TEMP SAL 
ew1,74 S60 
61,75 31,80 
ei,75 31,80 
ot 75. S780 
-1,75 31,80 
e1,75 31,79 
71,75 31,80 
°1,75 31,82 
~1,75 31,83 
eters 31,86 
71,75 31,88 
avers 31.99 
°©1,76 32,08 
Vere 32,11 
w1,76 32,13 
“1,76 32,16 
ei1,76 32,23 
e1,75 Se ue8 
a ee 32.31 
1,74 32735 
e1,73 32,46 
mi,7e 2.51 
ea 32,62 
71,67 32,75 
mies 32,83 
#1,60 32,87 
71,58 32,89 
71,48 32,92 
«1,48 32,93 
e143 32,94 
71,43 32,95 
e141 pea 
=1,41 32.98 
#1,43 32,98 
71,46 32,99 
71,44 33,00 
71,4) 33.02 
71,41 33,04 
=1,43 33,05 
e146 33,06 
w1,41 S57 
e1,51 33,08 
e1,55 45,98 
°1,5! 33,08 
e1,34 33,99 
erie 33,09 


00 
67 
33 
00 


3% 
00 
67 
53 
00 


,67 
133 
55, 
,67 
58, 
60, 


00 


33 
0n 


067 
63, 
65, 
66, 


$% 
00 
67 


233 
70, 
<a7 
73, 
75, 


00 


33 
00 


72 


DATE 19/ 4/73 


91 POINTS TAKEN FROM ANALOG TRACE 


26,64 


11 STNe BAOI 
91”21,0W GMT 2,2 
SIGMA PRESS 
T 
25,61 76,67 
25,61 78,33 
25,61 80,00 
25,61 81,67 
25,60 83,33 
25,60 85,00 
eo o4 86,67 
25,62 88,33 
25,63 90,00 
25,66 91,67 
eso. 93,33 
25,76 95 700 
25,83 96,67 
25,85 98,33 
25,87 100,00 
25,90 104-¢6T 
25,95 103,33 
25,99 105,00 
26,02 106,67 
26,05 108,33 
26,14 1104.00 
26,18 111, 6% 
ebie7 113,35 
26,37 PiS 0 
26,43 Lt 6.67 
26,47 118,33 
26,49 120,00 
26.51 lel, on 
26,51 123,33 
26,52 be5y.o0 
26,53 126,67 
276.55 128,34 
20,56 130500 
26,56 131,67 
26,57 133,34 
26,57 135,00 
26,59 136,67 
26,60 138,34 
26,61 140,00 
26,62 141,67 
26,63 143,34 
26,63 145,00 
26,64 146,67 
26,64 148,34 
26,604 150,00 
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33,11 
33.1! 
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33413 
33,13 
33,13 
33,14 
33,14 
5500 
33,15 
33,16 
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33,16 
33,17 
33,18 
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33,18 
33,19 
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33,21 
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33,25 
33,29 
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33,39 
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33,45 
33,46 


33,46: 
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REFERENCE NO, 73"473~ 11 STNwe BAO DATE 19/ 4/73 
POSTTION 74#30,0N, 91"21,0W GMT 2,2 
RESULTS OF STN CAST 91 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA OFLTA POT EN SOUND 
T 9) VEL 
0 1,74 31,80 0 25,61! 238,9 0,9 0,0 1437, 
1 e1,74 31,80 { PA - e-ci 0502 0,90 14537, 
3 “1,75 31,80 3 25,601 123902 0 s07 0,00 1437, 
5 °1,75 31,80 S e561) Bes9. 5 0,12 0,90 1437, 
7 1,75 31,80 7 25,60 "23926 0 gtT 0,91 1437, 
10 1,75 31,80 19 25,61 °23659 0,24 0,01 1437, 
Vo) “efi75" sf) 66 15 25,66 234,3 0,36 06031 1437 
20 71,76 32,08 20 25,93 Fer iy 0,47 0,05 1437, 
30 °1,75 32,31 30 26,02 00,1 0,68 0,10 1438, 
50 =1,43 32,95 59 26,53 PST se 1,92 0,24 1441, 
75 #1,33 33,09 74 26,64 140,4 1,38 0,46 i442, 
100 °1,35 33,14 99 26,68 136,3 1,72 0,77 1442, 


125 °1,30 33,20 124 26,73 “Ysex1 2,06 1.15 1443, 
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GMT- 300 
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SALINITY Q/00 
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75 


DATE 19/ Uys73 


92 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 73e473= 12 STNwe BAOIL 
POSITION 74#30,90N, 91”21,0W GMT 3,0 
RESULTS OF STD CAST 
PRESS TEMP SAl. SIGMA PRESS 
T 

0,0 71,75 31,76 25,57 76,67 
1,67 01,75 ew Af 25,98 78,33 
3,33 1,75 31,77 25,58 80,00 
5,00 71,75 $1.79 25,58 81,67 
6,67 71,75 31,78 25,58 83,33 
8,33 71,75 41.728 25,58 85,00 
10,00 °1,75 34.78 25,58 86,67 
Diet? 71,75 31,78 25,59 88,33 
13,33 71,75 31,78 25,59 90,00 
15,00 71.75 31,80 25.60 91,67 
16,67 m1,75 31,81 25,61 93,33 
18,33 #1,75 31,82 25,62 95,00 
20,00 71,75 31,85 25.65 96,67 
21.567 71,75 31,88 25,67 98,33 
23,33 71,76 31,99 25,76 100,90 
25,00 #1,76 32,09 25,84 101,67 
26,67 m1,76 32,15 25,89 P0535 
28,33 71,76 32,17 25,91 195,00 
30,00 1,76 32,22 25,94 106,67 
NO “1,75 32,24 25,96 108,33 
bogs wl gi 52.32 26,03 110,00 
35,00 w1,73 32,40 26,09 1A 67, 
36,67 e1,72 32,54 26, 20 113,33 
38, 3% 71.68 32,71 26,34 115,00 
40,00 71,65 32,77 26,59 116,67 
41,67 1,62 32,82 26,43 118,33 
43,33 °1,58 32,86 26.46 120,00 
45,00 71,59 32,89 26,49 121,67 
46,67 1,50 32,91 26,50 123,33 
48,33 #1,39 32,94 26,52 125,00 
50,00 “1,38 32,97 26,54 126,67 
51,67 mi ,41 32,99 26,56 128,34 
$3.35 #144 33,00 26,57 130,00 
55,090 e142 33,02 26,58 131,67 
56,67 71,46 33,03 26,59 133,34 
58,33 #148 33,04 26.60 135,00 
60,90 71,47 33.06 26,62 136,67 
61,67 71,47 33,06 26,62 138,34 
63,33 =1,50 85,07 26,63 140,00 
65,00 21,47 33,09 26,65 141,67 
66,67 1,52 33,10 26,65 143,34 
68,33 71,45 33,10 26,65 145,00 
70,990 71,47 33.11 26.66 146,67 
7167 71,50 I 26,66 148,34 
73,33 =1,58 UL 26,68 150,00 
75,00 71,55 33,12 26.67 
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33,15 
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33,16 
33,17 
33,17 
55401 
33,17 
533,17 
33,18 
33,18 
33,19 
ER 
33,19 
33,19 
33,20 
33,20 
33,20 
33,20 
33,20 
33,22 
33,23 
33,24 
33,25 
33,27 
33,29 
33,42 
33,48 
33,48 
33,49 
33,49 
33,49 
33,49 
33,49 
33,49 
33,49 
33,49 
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REFERENCE NO, 73e473" 12 STNe BAO! DATE 19/ U/73 
POSITION 7430,0N, Q91"2t,0W GMT 3,0 
RESULTS OF STD CAST 92 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA S8VA DELTA POT EN SOUND 
T 0 VEL 
0 -migi?S fF 31,76 0 25,57 242,0 0,0 j. 0 eeelianel 
1Ta, e875 ed TT 1 25,58 242,0 0,02 0,00 1437, 
B6a, a9 7521, ad, 77 3 EF a5\58 24196,250,07 0,00%s 1437, 
546,01, 7591.84.77 5 0025858 2aih?,eS0,12 0,00 1437, 
70 4,64, 759 | Ol, 77 r \e25e56 24487. 2S0.17 0.01 1437, 
100,04, 750i eG 77 10 *F 25858 24198,850,28 0, 0d%e 1837 
159d, 44; 7504 9 84,80 15 25,60 239,6 0,56 0,08). 1437, 
2004, 04, Ste Bd. 85 20. 5225865 23582,250,48 0,05 1437, 
30°, 6%, Toth ese, 22 30 BE 25490. 20794,050,76 0,19 1438, 
SOY, @44 387! 2,97 500 2,54 149,9 1,05 0,24 1441, 
75 1,55 33,12 74 VA26267 4378S, 081,40 0,475.5 14a4, 
1002% #4 .6301.33,17 99.52 26871 -(3345.75%,,74 0,77. iH4l, 
{a5t teh 2771 aes, 24 124 26,76 129,1 2,07 1,15 1443, 


1SOtt wa 07h! BS, u9 149 26,95 110,7 2,36 1,55 1445, 
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DATE 19/7 4/73 


92 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 73°U73@ 13 STNw BAO! 
POSITION 74=30,0N, 91"21,0W GMT 4,0 
RESULTS UF STD CAST 
PRESS TEMP SAL. SIGMA PRESS 
T 
0,0 o1,74 31,78 25,59 76,67 
1,67 1,74 S178 25,59 78,33 
3,33 e174 31,78 25,59 80,00 
5,00 71,74 31,78 25,59 81,67 
6,67 71,74 31,7A 25,599 83,33 
8,33 21,74 31,78 25,59 BS,00 
10,09 w1,74 31,78 25,59 86,67 
11,67 —1,74 31,78 25,59 88,33 
13,33 w1,74 31,79 25,60 90,00 
15,00 1,74 31,82 25,62 91,67 
16,67 71,74 31,64 25,63 93,33 
18,33 e1,74 31,86 25,66 95,00 
20,00 71,75 31,94 25572 96,67 
21,67 71,75 32,07 25,83 98,33 
23,33 71,75 32,13 25,87 100,00 
25,00 71,75 32,14 25,88 101,67 
26,67 71,75 32.15 25,89 {103.55 
28, 3% 71,75 32,16 25,90 105,00 
30,00 e1,75 32,18 25,91 106,67 
31,67 #1,75 32,19 25,92 108,33 
33,43 71,75 32,23 25,96 110,00 
35,00 =1,73 32,33 26,03 111,67 
36,67 “1.72 32,49 26,16 3, 35 
38,33 =1,68 32,65 26,29 1157.00 
40,00 "1,62 32,72 26,35 116,67 
41,67 1,57 32,85 26,46 118,33 
43,33 01,49 32,89 26,48 120,00 
45,00 71,53 32,91 26,50 121,67 
46,67 #1,44 32,94 26,52 (23,55 
48,33 1,36 32,96 26,53 125,00 
50,00 =1,36 32,98 26,55 126,67 
Bi 4i ~1,37 32,98 26,55 128,34 
$3,353 1,43 33,00 26,57 130,00 
55,90 #150 33,02 26,58 131,67 
S6,67 #1,49 33.02 26,59 133,34 
58,53 o1,47 33,03 26,60 135,00 
60,00 71,48 33,05 26,61 136,67 
61,67 wi ot 33,06 26,62 138,34 
63,33 e151 33,08 26,64 140,00 
65,00 -1,47 33,09 26,64 141,67 
66,67 1,46 33,10 26,65 143,34 
68, 53 ©1,50 Se 1D 26,6 145,00 
70,090 #1,50 Bos 26,66 146,67 
71,67 e141 a5 10 26,66 148,34 
73,33 71,45 33,12 26,67 150,00 
75,009 =1,52 33,13 26,68 151,67 
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REFERENCE NO, 738473e 13 STNe BA01 DATE 19/ uys73 
POSITION 74e30,0N, 991"21,0wW GMT 4,0 
RESULTS OF STD CAST 92 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SQUND 
T D VEL 
iim el,74 51,76 0 25.59 Fea0,.5 0,0 0,0 1437, 
1 71,74 31,78 1 25,59 240,8 0,02 0,00 1437, 
3 ~1,74 31,78 3 25,59 240,9 0,07 0,00 1437, 
5 #1,74 31,78 5 25.59 241,0 0,12 0,00 1437, 
Tee Tee 44 ae Tt. os Aiea 0,17 0691 1437, 
10 71,74 31,78 10 25,59 244,1 0,24 0,01 1437, 
15 71,74 31,82 15 25,62 237,9 0,36 0.03 1437, 
20 71,75 31,94 20 25.72 228,4 0,48 0,05 1437, 
30 #1,75 32.14 30 25,91 210,0 0,69 0.10 1438, 
50 71,36 32.98 50 26,55 149,5 1,04 0,24 1441, 
75 =1,52 33413 74 26,68 137,0 1,40 0,47 1441, 
190 #{,68 33,18 99 26,72 132,9 1,74 0,77 1441, 
125 e1,23 33,27 124 26,78 126,6 2,06 1,14 1443, 


150 71,07 33,49 149 26,96 PT 02 Fgh 1.54 1445, 
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81 


DATE 19/ 4/73 


92 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 738473— 14 STNe BAOL 
POSTTION 74e30,0N, 91"21,0W GMT 15,0 
RESULTS OF STD CAST 
PRESS TEMP SAl. SIGMA PRESS 
T 

0,0 01,74 B47 25,58 76,67 
1,67 e174 $1 477 25,58 78,33 
3,33 71,74 31.07 25,58 80,00 
5,00 =1,74 31 77 25,58 81,67 
6,67 #174 Fr Ly 25,58 83,33 
B33 e1,74 31,76 25,57 85,00 
10,00 e1.74 31 77 25,58 B6,67 
11.67 71,74 31,78 25,59 88,33 
13,33 w1,.74 31,79 25,60 90,00 
15,00 71,74 31,89 25,60 91,67 
16567 71,74 31,81 25,61 93,33 
18,33 71,74 31,88 25,67 95,00 
20,00 e175 31.97 25,74 96,67 
21,67 #1,75 32,09 25,64 98,33 
23,33 “1,75 Pa 25.86 190,00 
25,00 “1,75 32,14 25,88 101,67 
26,67 °1,75 32,22 25,95 103,33 
28,33 71,73 32,32 26,03 105,09 
30,00 e1,72 32.38 26.07 106,67 
31,67 71,70 32,50 26,17 108,33 
33,33 ©1,67 32.64 26,28 110,00 
35,00 =1,63 42,76 26,38 1T1467 
36,67 #149 32,80 26,41 113,33 
38,33 71,49 32,80 26,41 115,00 
40,00 71.46 32,81 26,42 116,67 
41,67 01,41 32,84 26,44 118,33 
43,33 71,40 32,85 26,45 120,00 
45,090 =1,40 32,89 26,48 121,67 
46,67 71,38 32,91 26,49 123,33 
48.3% 71,38 32.94 26,92 125,00 
50,90 =1,39 32,95 26,53 126,67 
51,67 °1,44 32,97 26,54 128,34 
53,33 71,43 32,98 26,56 130,00 
55,00 e141 33,00 26,57 131,67 
56,67 71,40 33,01 26,57 133,34 
58,33 #1,37 33,01 26,58 135,00 
60,00 71,34 33,03 26,59 136,67 
61,67 71,34 33,04 26,60 138,34 
Sees! -1,36 33.05 26,60 140,00 
65,00 e1,37 33,06 26,61 141,67 
66.67 71,37 33,07 26,62 143,34 
68,33 71,37 33.07 26,63 145,00 
70,90 #139 33,08 26,63 146,67 
T1¢67 #1,39 33,08 26,64 148,34 
73,33 1,38 33,08 26,63 10200 
75,00 71,41 33.09 26,64 151,67 


TEMP 
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33517 
33,18 
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33,20 
33,21 
33,22 
33,23 
33,29 
33,37 
33,39 
33,42 
33,42 
33,44 
33,45 
33,45 
33,46 
33,48 
33,49 
33,50 
33,52 
33,55 
33,57 
33,57 
33,58 
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REFERENCE NO, 738473 14 STNw BAOL DATE 19/7 4/73 
POSITION 74"30,0N, 91"21,0W GMT 75/0 
RESULTS OF STH CAST 92 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
5! D VEL 
) #1,74 31,77 0 25,58 241,5 0,0 0,0 1437, 
{ 1,74 31,77 { 25,58 241,8 0,02 0,00 14537, 
3 #{,74 S17 3 25,58 241,9 0,97 0,00 1437, 
Si ow, THD EBL WT Si0,(25,58° 2a ee 0 (12 0,00 1437, 
7 1,74 31,76 7 25,98 242,0 C27 Oe03"" L457, 
10 =1,74 51 ,7¥ 10 25,58 241,8 ),24 0O¢07)* 1457, 
16 071,74 31,80 15 25,60 239,3 0,36 0,03 1437, 
20 #1,75 31,97 20 25,74 226,2 0,48 O,uo"- 1457" 
30 #1,72 32,38 30 26,907 194,5 0,69 0,10 1438, 
S0 71,39 32,95 50 26,93 15,4 Dove 0,23 1441, 
75 71,43 33,09 74 26,64 140,2 j Mia) 0,46 1441, 
100 #1, 38 33,14 99 26,608 136,4 1773 Os7re* 1442" 
125 e{,29 33,29 124 26,80 1255u 2,96 10159  1443%, 


150 0,96 83,57 {49 27,02 104,6 2,34 feof eae 
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DATE 19/ 4/73 


90 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 730U73= 15 STNe BAOL 
POSITION 74e30,0N, 91"21,0W GMT 16,0 
RESULTS OF STD CAST 
PRESS TEMP SAI. SIGMA PRESS 
| 

0,0 71,73 31,79 25,60 76,67 
1,67 1,73 31,79 25,59 78,33 
3433 #1,73 a4, 79 25,59 80,00 
5,00 “73 31,79 25,59 81,67 
6,67 71,73 31,79 25,59 83,33 
8,33 1,73 31,81 25,61 85,00 
10,00 71,74 31,81 25,62 86,67 
11,67 i474 31,84 25,63 8B, 33 
13,33 e1,74 31,84 25,64 90,00 
15,00 e1,74 31,88 25,67 91,67 
16,67 e1,74 327 01 25,77 93,33 
18,3% "1,75 32,08 25,83 95,00 
20,00 #1,75 42s, 10 25,85 96,67 
21,67 71,75 32,14 25,88 98,33 
23,33 71,74 32, 25,91 100,00 
25,00 e1,74 Be 25.95 101,67 
26,67 m1,72 32,30 26,01 103,33 
28,33 mite 7S 32,35 26,05 105,00 
30,00 71,69 32.51 26,18 106,67 
31,67 #1,69 32,44 26,26 108,33 
33,33 71,63 32,74 26,36 110,00 
35,00 1,50 32,79 26,40 Litae7 
36,67 #1,45 32,81 26,41 113,33 
38,33 wi, 41 32,83 26,43 ¥15 100 
40,00 1,39 32,84 26,44 116567 
41,67 239 32,85 26,45 118,33 
43, 3% ~1,38 32,88 26,47 120,00 
45,00 71,39 32,89 26,48 121,67 
46,67 71,39 32,90 26,49 112333 
48.3% ~1,38 32.94 26,52 125,00 
50,09 71,39 32,95 26,53 126,67 
51,67 «1,40 32,97 Oba 128,34 
53,33 e142 32,99 26,56 130,00 
55,00 -1,39 33,02 26 "58 131,67 
56,67 ~1,36 33,03 36.59 133,34 
58,33 e1,35 33,04 26,60 135,00 
60,00 -1,35 33,05 26,61 136,67 
61,67 Se 33,06 26,61 138,34 
63,53 #1 ,33 33,07 26,62 140,00 
65,00 e1,32 33,08 26,63 141.67 
66,67 #1,32 33,08 26,64 143,34 
68,33 e1,32 33,09 26,64 145,00 
70,00 w1,33 33,09 26,64 146,67 
Rveee =1,33 33,10 26,65 148,34 
73,33 1,33 330 26,65 rso,o0 
75,00 eat 33,10 26,65 


TEMP 


e{,35 
71,55 
#1,356 
°1,39 
e142 
#1,53 
1,55 
=1,93 
w1,50 
71,50 
#148 
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m1,51 
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REFERENCE NO, 738473 15 STNe BAOL DATE 19/ 4/73 
POSITION 74=30,0N, 91021,0W GMT 16,0 
RESULTS OF STD CAST 90 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SQUND 
T D VEL 
0 wi,75 Ry a 0 25,60 40,1 0,0 0,0 1437, 
1 01,73 31,79 { 25,59 240,53 0,02 0.00 1437, 
3 71,73 31,79 3 25,59 240,4 0,07 0,00 1437, 
5 “1,73 31379 5 25,59 240,4 0,te 0,00 1437, 
"4 eo1,73 31,79 7 25,69 e40,0 0,17 Het 14375 
10 71,74 31,81 10 25,02 238.2 0,24 0,91 1437, 
15 e1,74 31,88 15 25,67 B23e2.6 0,36 0,03 1437, 
20 ©1,75 32,10 20 25,85 §215,7 0,47 06,05 1437, 
30 #1,69 32,51 30 26,18 184,3 0,67 0,10 1438, 
50 e1,39 32,95 50 os ,95 MA5441 1,90 0,23 1441, 
75 #1,33 33,10 74 26,65 139,5 20 0,46 1442, 
100 71,42 33,15 99 26,69 135,6 A a 0,76 144e, 


i2> 71,19 33,31 124 26,582. efe3_5 2,93 1,14 1443, 


DER (METRES) 


oul 


86 


oO. GME) 


TEMPERATURE 
-1.4 ral 


TG 
lane R. 923 


GMT-1705 
STN-BAO1 


oy 
SAC TNT OA 


She 
OO 


28 


ig 


34 


87 


DATE 19/ 4/73 


92 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 730473 16 STNe BAOI 
POSITION 74"30,0N, OQ1~21,0wW de tea Fae ae | 
RESULTS OF STD CAST 
PRESS TEMP SAI. SIGMA PRESS 
T 
0,0 71,74 31.84 25,61 76,67 
1,47 e1,74 ree 25,61 78,33 
3,33 wi,74 31,8 25,61 80,00 
5,00 ~1,74 31 7 25,61 81,67 
6,67 m1,74 oe "80 25,61 83,33 
RB, 33 71,74 31.84 25,61 85,00 
10,00 #1,74 31,82 25,62 86,67 
LP eO7e Rl wit 7a 31.82 25,62 88,33 
13,853 e1,74 31,82 25,62 90,00 
15,20 71,74 31,86 25,65 91,67 
16,57 1975 31,89 e567 93,33 
18,33 °1,75 31795 25,73 75200 
20,00 #1275 32,00 25,76 96,67 
21,67 71,75 32712 25,86 98,33 
rae | 01,75 32,18 25,89 190,00 
25,90 "1,75 32.20 25,93 101,67 
26,67 w1,74 32,25 25,97 103,33 
28,53 71,71 32, 37 26,06 105,00 
30,00 w1,71 32,45 26,13 106,67 
31,67 71,69 32.463 26,27 108,33 
33,33 ©1,66 32,73 26,56 110,00 
35,90 71,55 3277 26,38 111,67 
36,67 “1,48 32.84 26,42 113,33 
38,33 1250 32,85 26,45 115,00 
40,00 71,41 32,86 26,45 116,67 
41,67 71,39 32,89 26,48 118,33 
43, 3% 1,43 32.90 26,49 120,00 
45.00 1,43 32,91 26,49 121,67 
46,67 71,40 32,94 26,52 123,33 
4A, 33 ~1,40 32,97 26,54 125,00 
50,00 1,42 32,98 26,55 126,67 
ey 71,46 32,99 26,57 128,34 
53,33 e1,45 33,00 26,57 130,00 
55,00 71,44 33,01 26,58 se PT 8 
56,67 #143 33,02 26,58 133,34 
58,33 {242 33,01 26,58 135,00 
60,90 71,41 35,03 26,59 136,67 
61.67 1437 33,03 26,60 138,34 
63,33 1,35 33,05 26,60 140,00 
65,00 ~1,56 3507 26,62 OT ee 
66,67 71,40 33.08 26,63 143,34 
68,3% 71,40 33,08 26,64 145,00 
70,90 1,42 53,09 26,64 146,67 
T1267 1,45 33,09 26,65 148,34 
73,33 71,46 33,10 26,65 150,00 
75,00 71,46 33.11 26,66 151,67 


TEMP 


#146 
#1,48 
«1,52 
#1,54 
~1,56 


SAL 


33ei! 
33,12 
33,12 
33,13 
33,13 
33,43 
33,13 
33,13 
33,13 
33414 
33,14 
33,15 
33,15 
33,16 
33,16 
33,16 
33,07 
Saat 7 
337 
33,18 
33,18 
33,19 
33,19 
33,20 
33,20 
33,21 
33,21 
33,25 
33,26 
33,27 
33,29 
33,33 
33,39 
| 
33,42 
33,44 
33,44 
33,444 
33,45 
33,46 
33,46 
33,47 
33,47 
33,48 
33,50 
33,51 


88 


REFERENCE NO, 7308473= 16 STNe BAOIL DATE 19/7 4sT3 
POSITION 7T4e30,9N, 91721,0W GMT 179i 
RESULTS OF STD CAST. 92 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
7 D VEL 
0 o1,74 31,81 0 25,61 238,6 0,0 0,0 1437, 
{ w1,74 31,81 { 25,61 238,8 0,02 0,90 1437, 
3 71,74 31,A1 3 25,61 238,9 0,97 0,00 1437, 
5 wi,74 31,a0 ) 25,61 239,90 0,12 0,00,.1453%% 
7 w1{,74 31,81 7 25,61 239,09 Og4i7 0,91 1437, 
10 o1,74 41,82 10 25,62 237,9 0,24 Oe Ole wl 37s 
15 71,74 31,86 15 25,65 235,090 0,36 0,03 1437, 
20 =1,75 32,00 20 25,76 224,90 0,47 0,05 1437, 
30 w1,71 32,45 30 26,13 189,1 0,68 0,190 1438, 
50 wi,42 32,98 50 26,55 149,1 1,90 0,23 1441, 
75 w1,46 a3 10 74 26,66 138,8 1,36 0,46 1441, 
100 «1,46 33,16 99 26,70 134,5 1,70 0,76 1442, 
125 71,24 33,27 124 26,78 127,43 2q05 1,14 1443, 


150 71,06 33,59 149 26,96 109,65 e,ae 1.54 1445, 


Bers Hes Mesa) 


89 


SI GMA-T 


25 26 2] 28 
CASS 28 alte wees iis te PAIR She Fea SP ore Pb at yuey 
TEMPERATURE 
sil rad -1.4 16,5 —1 7 ab 


40 
80 
be Oy 
q 
re 19 APR. 73 
GMT- 1808 
STN-BAOQ! 
200 


a oye 


30 34 
SALINITY 0/00 


90 


DATE 19/ 4/73 


92 POINTS TAKEN FROM ANALOG TRACE 


REFFRENCE NO, 738473@ 17 STNe BAOL 
POSITION 74830,0N, 9121,0W GMT (18, i 
RESULTS OF STD CAST 
PRESS TEMP SAL SIGMA PRESS 
T 

0,9 1,72 31,78 25,59 76,67 
11467 “1,72 ShLe78 Pop arte 78,33 
3,33 “1,72 31,78 25,59 80,00 
5g00 “1,72 31,78 25,59 81,67 
6,67 #1,72 31,78 25,59 83,33 
Sin3S. selgle ugha’ eaece 85,00 
10,00 e1,72 31,78 25,59 86,67 
11,67 #1,72 31,79 25,59 88,33 
13,33 e1,72 31,81 25,61 90,00 
15500 ~1,72 31.84 25,63 TE SGT 
16,67 *1,72 31,87 25,66 93,33 
16355. .elare 31,92 25,79 95,00 
20,00 =1,72 31,95 25,73 96,67 
21,67 e1,7e 32,02 25,78 98,33 
23,33 1,72 32,09 25,84 100,00 
25,00 #{,70 321 24 25,96 101,67 
26,67 71,68 32135 26,05 103,33 
28,33 71,69 32,38 26,07 105,00 
30,00 71,69 32,52 26,19 106,67 
31,67 71,67 32,64 26,28 108,33 
33,33 w1,64 30,71 26,34 110,00 
35,00 -1,59 32,75 26,37 111, a7 
36,67 239 32,79 26,40 113,33 
38,33 =1,38 32,82 26.42 11 S0¢ 
un ,00 «1,39 32,85 26,44 116,67 
41,67 “1,39 32,86 26,46 118,33 
43,33 ~1,38 32,88 26,47 120,00 
45.00 ~1,37 32,90 26,49 121,67 
46,67 «1,37 32,93 26,51 123,33 
48,33 #1,38 32,94 26,52 125,00 
50,00 71,40 32,95 26,53 126,67 
51,67 w1,41 32, “97 26,55 128,34 
53,33 w1,41 32,99 26,56 130,00 
55.00 =1,38 33.04 26,57 131,67 
56,67 «1,38 33,0) 26,58 133,34 
58,33 «1,34 33,01 26,58 135,00 
60,09 a ase 33,02 26,59 136,67 
61,67 236 33,02 26,59 138,34 
63,33 rie 33,03 26,60 140,09 
65,00 “1,45 33,04 26,61 141,67 
66,67 45 33,05 26,61 143,34 
68,33 71,49 33,06 26,62 145,00 
70,90 “1,56 33.06 26,63 146,67 
‘aya -1,57 33,09 26,65 148,34 
T5355 #163 33,08 26,64 150,00 
75,00 =1,64 33,09 26,65 1366 r 


TEMP 


=} 
| 
#1 
| 
«1 
oi 
» | 
e1 
| 
«1 


#1, 
wi, 
ei, 
247 
247 
243 
Pe): 


# i 
o | 
= 
#1 


el, 
44 


= 1 


,65 
65 
65 
63 
63 
62 
52 
60 
53 
245 


39 
37 
39 


42 


1,41 


= 


ade 


e1, $8 


=| 
o | 
«| 
| 
wo} 
o | 


235 
233 
30 
009 
28 
128 


1,23 
#1,22 
mi gee 
71,18 
w1,14 
wi,ie 
el,il 


SAL 


33,09 
33,09 
33,10 
33,10 
33,10 
33,11 
33,11 
33,11 
33,12 
33,13 
33,13 
33,13 
33,13 
33,14 
33,14 
33,14 
33,14 
33,14 
33,15 
33,15 
33,16 
33,16 
33,17 
33,17 
33,18 
33,19 
33,19 
33,20 
33,23 
33,25 
33,25 
33,28 
33,32 
33,35 
33,37 
33,39 
33,39 
33,41 
33,44 
33,46 
33,46 
33,47 
33,47 
33,48 
33,48 
33,51 


REFERENCE NO, 730ed73@ 17 


POSITION 74830,0N, 
RESULTS OF STD CAST 
PRESS TEMP SAL 
0 “1,72 31,78 

1 el.72 Saar 

3 el.72 ce Bs 

> e172 31,78 

7 =1,72 31,78 
10 e172 31,78 
23 #1.,72 31,84 
20 w1,7e 31,95 
30 1,69 32.52 
BO" wfi,40" 32,95 
75 e1,64 33,09 
190 71,47 33,14 
125 e{,22 33,25 
150 -1,02 33,48 


9iwet, 


DEPTH 


9] 


STNe BAO0L 


Ow Ea hay ly bah 
92 POINTS TAKEN FROM ANALOG TRACE 


SIGMA 
T 
25,59 
25,59 
25,59 
25,59 
25,59 
25,59 
25,63 
25,73 
26,19 
26,53 
26,65 
26,68 
26,76 
26,95 


SVA 


240,5 
240,8 
240.9 
240,9 
241, 
241,41 
236,4 
227,4 
{83,6 
151,0 
139,7 
136,2 
128,6 
110.9 


DATE 19/ 4/73 


DELTA POT EN 
9) 


0,90 0,0 

0,092 0,00 
0,97 0,00 
Jove 0,00 
RS ad 0,01 
0,24 0,01 
0,36 0,03 
0,48 0,05 
0,68 0,10 
erg | 0,23 
1,37 0,46 
| Ea 0,77 
2e05 1315 
2,54 1,56 


SOUND 

VEL 
1437, 
1437, 
1437, 
1437, 
1437, 
137. 
1437, 
1437, 
1438, 
1441, 
1440, 
1442, 
1443, 
1445, 


DEP REAM ELR ES) 


A0 


80 


120 


160 


200 
34 


eis 


SI GMA-T 


TEMPERATURE 
-1.4 ol 


IS shee 7a 
GMIs42035 
STN-BAO1 


BZ 
SALINE, UZ 


39 
00 


28 


cA Ohreie, 


34 


REFFRENCE NO, 7347%= 18 


POSTTION 74e30,0N, 
RESULTS OF STD CAST 
PRESS TEMP SAL. 
0,9 71,72 3380 
Lee -1,72 31,79 
Soe =1,72 Sie79 
5,00 °1,72 31,79 
6,67 =1,72 31,79 
8,33 #1,72 31,79 
10,09 71,7? 31,79 
ie Gag ge e1.,72 31,79 
13,33 #1,72 31,80 
15,00 “1,72 31,82 
16,67 ©1,72 51 PRS 
18,33 71,72 31,88 
2000 e1,72 31,90 
21,67 -1,72 31.97 
OBB Seu ,eedls 32,07 
enn 00 o1,71 32,47 
26,67 “1,69 32,3) 
28,53 71,69 32,40 
30,00 71,69 32,50 
345707 “1,69 32,58 
33,33 ~1,67 32,63 
35,00 =1,63 32,72 
36,67 #1 ,61 5 2. ef 7, 
38,33 *1,50 32,81 
40,00 ~1,47 32,83 
41.67 -1,42 32,84 
43,33 71,40 32,87 
45,00 71,39 32,89 
46,67 “1,359 Lea) 
UR, 33 -1,38 32,92 
50,00 71,37 32,92 
5167 »1,38 32,94 
S355) 1540 32,95 
55,00 71,38 32,97 
56,67 m1,40 32,98 
58,33 -/,39 33,00 
60,09 71,37 33,01 
ol 67 1,35 Be oe OP 
63,33 71,34 33,03 
65,00 71,33 33,04 
66,67 71,34 33,05 
68,33 =1,48 33,04 
T0200 e1,50 54 07 
TP, 67 #150 3307 
1355 *1},52 BSe07 
75,00 71,53 33,08 


93 


DATE 


19/ 4/73 


92 POINTS TAKEN FROM ANALOG TRACE 


STNwe BAOIL 
91"21,0W GMT 20,5 
SIGMA PRESS 
T 
25,60 76,67 
25,60 78,33 
25,60 80,00 
25,60 81,67 
25,69 83,33 
25,60 85,00 
25,60 86,67 
25,69 88,33 
25,60 90,09 
25,62 71,672 
25,65 93,33 
25,67 95,00 
25,69 96,67 
e5,74 9R,33 
25,82 100,00 
25,90 191,67 
26,90 103,33 
26,09 105,00 
26,17 196,67 
26,2u 108,33 
26,28 110,00 
26,35 111,67 
26,39 ALES 
26,4? 115,00 
26,43 116,67 
26,44 118,33 
26,44 120,90 
26,48 lel, 67 
26,49 1235.53 
e650 125,00 
26,51 126,67 
26,52 128,34 
26,53 130,00 
26,94 131,67 
26,546 133,34 
26,97 135,00 
26,58 136,67 
26,59 138,34 
26,59 140,00 
26,60 1441.67 
26,61 143,34 
26,62 145,00 
26,63 146,67 
26,63 148,34 
26,63 150,00 
26,64 1541 67 


TEMP 


e1,59 
#1,63 
Sieoe 
wi ov 
=i sov 
@1,56 
e154 


SAL 


33,09 
33,09 
33,10 
33.44 
53ed4 
33044 
33,12 
33,12 
33,1¢e 
33,13 
33,13 
33,13 
33,13 
33,14 
33,15 
33,15 
35G4> 
33,16 
33,16 
33,16 
33,16 
33,16 
33,16 
oe ae 
33,18 
33,18 
33,18 
33,20 
B34¢ 5 
33,25 
33,29 
33,31 
53.32 
33,34 
33,35 
33,35 
ee te 
33,35 
33,35 
33,35 
33,39 
33,41 
33,42 
33,46 
33,47 
33,47 


94 


REFERENCE NO, 73"47%3e 18 STNw BADOIL DATE 19/7 4/73 
POSTTION 74@30,0N, 91"21,0W GMT 20,5 
RESULTS OF STD CAST 92 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
t D VEL 
Ores c7eeoS4 ee 0 25,60 239,6 0,9 g2het 1437" 
1 “1,72 31,79 { 25,60 239,8 0,02 0,00 1437, 
3 1,72 31,79 3 25,60 239,9 0,07 0,00 1437, 
Bret Tee es lero BEets5.60 2d0g0> 0,12 6200-1437" 
7 e1,7e 31,77 7 25,60 240,13 Pay 0,01 1437, 
10 ei,/7e 31,79 19 25,00 240,1 0,24 0,01 1437, 
15° 7 wt sere Sl eke 15 25,62 238,2 0,36 o2ns 671437" 
20 #{,72 31,90 20 25,69 231,5 0,48 0,05 1437, 
S00 eh FORE 32,50 soe Se 174 1BSe0" 0269 0,10 1438, 
S50 1,37 32,92 59 26,51 \{53%> 1,01 0,25 1441, 
75. 1g53 33,98 74 26,64 140,8 1,38 0,46 1441, 
100 ~1,37 33,15 99 26,69 135,9 ace O.77, 1442, 
{250i vet. 33.25 124 26,76 128,6 2,06 115!) " 14435 


1590 71,93 33,47 149 eo, 974° 112% 2,36 1,57 1445, 


DEPTH (METRES) 


AD 


80 


120 


160 


200 
31 


alah Ase 
26 


9) 


TEMPERA BORE 
— 1 = 


qT 
139. APR+95/3 
GH i223 5 
STN-BAO1 


Se 
SALINITY Q/ 


G 


0 
00 


28 


“0.0 


34 


REFERENCE NO, 


739473" 19 


POSITION 74#30,0N, 
RESULTS OF STD CAST 
PRESS TEMP SAL 
0,9 “1,75 31,79 
1 O7.uehezp SSL ary 
3,53 e1,75 31,79 
5.0 ea(7t5S° FS1L779 
6,67 «1,75 31,79 
A, 33 01,75 31,79 
10,90 71,75 31,79 
{1367 e61725 331479 
13233 #1575 31,83 
15,90 #1,75 Bigés 
16,67 21875 931985 
18,33 #1,75 31,89 
20,09 ©1,75 31,98 
21,67 m1,76 32,07 
QRSs (e176 2Segs9 
25,00 1,74 32.24 
26,67 =1,72 32,39 
28,53 ~1,73 32,59 
30,00 #170 32,646 
31,67 ~1,68 32,73 
33495 =1,66 32,80 
35,00 #1 ,66 32,83 
36,67 =1,65 32,86 
38,33 ~1,62 32,88 
40,00 =1,69 32,89 
41,67 #158 32,91 
A3L3% i ed0 52795 
45.00 1,39 / 32,95 
46,67 #1,48 32,98 
48,33 -1,47 32,99 
50,00 #1 ,45 32,99 
51,67 91,43 33,09 
531,93 71,44 33°01 
55,90 “1,41 33,03 
56,67 1,39 33,04 
58,33 71,36 33,05 
AOE 0G «6 1435)«6|—- 33206 
61,67 71,40 33,08 
Geete) wish (3509 
65,00 #1,38 33,09 
66,67 #140 33,09 
68,33 e1,41 33,09 
70,09 71,43 33-10 
71,67 71,48 33.11 
73,33 #1 ,60 33%4> 
75,00 o1,61 33,12 


DATE 19/7 4/73 


91 POINTS TAKEN FROM ANALOG TRACE 


26,67 


STNw BAOL 
91°21,9W GMT 22,9 
SIGMA PRESS 
T 

25,60 76,67 
25,60 78,33 
25,60 80,00 
25,60 81,67 
25,59 83,33 
25,60 85,00 
25,60 86,67 
25,60 88,33 
25,03 90,00 
25,64 91,67 
25465 93,33 
25,68 95,00 
25,75 96,67 
25,83 98,33 
25,92 100,00 
254° 191,67 
26,08 103,33 
26,18 105,00 
26,30 196,67 
e651, 55 108,33 
26,41 1 10:¢e0 
25,45 114.,.67 
26,46 113,33 
26,48 115,00 
26,48 116,67 
26,50 118,33 
26,51 120,00 
26,53 Letra? 
26,56 123,33 
26,56 125,00 
26,97 126,67 
Po,oT 128,34 
26,58 130,00 
eG,97 131,67 
26,60 133,34 
26,61 135,00 
26,62 136,67 
26,64 138,34 
26,64 140,00 
26,64 141,67 
26,64 143,34 
26,64 145,00 
26,65 146,67 
26,66 148,34 
26,67 150,00 


SAL 


33,13 
33,13 
33,14 
33,14 
33,14 
33,15 
33,15 
33,15 
33,15 
33,16 
427040 
Rae 
32,46 
33,19 
33,19 
33,20 
33,20 
33,20 
33,18 
33,18 
33,19 
Soya 
Baie 
33,23 
33,24 
33,25 
33,25 
33,26 
33,29 
33,30 
33550 
33,32 
33,33 
33,33 
33,36 
33,39 
33,40 
33,42 
33,43 
33,44 
33,45 
33,46 
owed 
5ST 
33,47 


97 


REFERENCE NO, 738d473%e 19 STN» BAOL DATE 19/ 4/73 


POSITION 74m30,0N, 91e21,04 GMT 22,9 
RESULTS OF STD CAST 91 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA §8va DELTA POT EN SOUND 
T D VEL 
Oli wl g7Se 31,79 0 25,60 239,8 0,0 GlOu.4 “1437. 
ETE CSET aE, 2 RS Ty ee a ean He, 0.00 1437, 
ba ehe?Se §«634,79 San 25,60 2240.2! 007 6,06. 1437; 
Se twi 75. 34,79 See 25,60 poo.) OV Le 0,00 1437, 
Meera. ise. ths73 7. 25,59 .240,2) 0,17 0,01 1437, 
$04 ef 475 34,79 19 25,60 240,2 0,24 ObOt 1437, 
15. 1,75 %1,85 15 25,64 235,5 0,36 660% 1437. 
20% ew itSs = 3% 98 20... 25,75 -226,2 0,48 0,05 1437, 
ET ie FE es 30 26,30 173,2 0,68 0.10 1439, 
SQ, 14,45. 32,99 SO) A6e57 51477 0.99 0,23-/ faa, 
A3¢- 1-1ebhe 345 ete 74 26,67 137,4 1,35 0.45 1440, 
$005 14524 33,79 99 26,73 131,9 1,68 0,75 14d, 


1255 hi2se 33550 $264, 26,81 «124,3 201 ijl2 1443) 


DEP Bet iesiix is 


A0 


80 


120 


160 


200 
oH: 


98 


SI GMA-T 


TEMPERATURE 
-1.4 eit 


I 
20 (HER 73 
GMT-137 
STN-BAO1 


Cha 
SRLINETY 07 


G 


39 
00 


28 


=@..0 


34 


REFFRENCE NO, 


7T3PU73%= 20 
T4e3N,0N, 


SAI. 


1,78 
a1 OT 
31 827 
3.1 $717 
51 Sh7, 
31377, 
31 Pb7 
31 AtT 
31,77 
31,77 
31,76 
31 227 
31 Ae, 
313 
east 
31,98 
32.05 
$2510 
32,13 
32,18 
ao 223 
32,41 
32,46 
32.62 
$2.75 
32,84 
32,90 
32.92 
32,95 
32,97 
32,99 
33,01 
33,02 
33,04 
33.04 
33,06 
33,07 
33.07 
33, 08 
33,09 
33.09 
Re 
33,4 
$a 214 


POSTTION 
RESULTS OF STD CAST 
PRESS TEMP 
0,0 e175 
hgh mi. 15 
aeas 1725 
§,00 1,75 
6,67 1,75 
8,33 1,75 
10,90 #1905 
11,67 -1,75 
1a 535 “1,75 
15709 1205 
16,67 m1,75 
18,33 #1,75 
20,00 1,75 
eto? e1,75 
ese 5s of575 
25,00 o1,75 
26.67 1376 
28,33 1,76 
30,00 aah 76 
S15 57 7S 
eae ee ee 
35,00 #1,75 
36,67 1,72 
38.3% 70 
40,00 570 
W167 71,66 
43,53 71,63 
45,00 1,65 
46,67 m1,61 
4B, 3% 1,60 
0,00 71,57 
aie oT ={,57 
25,55 71,59 
35 20 71,59 
56,67 #1,59 
mle ~1,60 
60,00 1,60 
51.617 “1,59 
63,33 -1,58 
65,09 260 
66,57 1,61 
68,33 1,6! 
70,00 e1,64 
Tver 71,64 
73,33 “1,65 


33.1 


99 


DATE 20/ Us73 


B89 POINTS TAKEN FROM ANALOG TRACE 


STNw BAO 
91"20,0W GMT 176 
SIGMA PRESS 
T 
25,58 75,00 
25,58 76,67 
25,58 78,33 
25,58 80,00 
25,58 81,67 
25,58 83,33 
25,58 65,00 
25,58 86,67 
25,58 88.33 
25,58 90,00 
25,57 91,67 
25,58 93,33 
25,60 95,00 
25,61 96,47 
ey sy 98,33 
(ods Wet fin 190,00 
25.80 101,67 
52,05 193,33 
25,87 195,00 
25, "92 106,67 
cy 108,33 
26,10 110,00 
26,14 111,67 
26,¢7 IM es Wak, A 
26,57 115,00 
26,44 116,67 
26,59 118,33 
26,51 120,00 
26,54 121,67 
26.55 123,33 
26,56 125,00 
26,58 126,67 
26,59 128,34 
26,60 130,00 
26,61 131,67 
26,62 133,34 
26,63 135,00 
26,63 136,67 
26,64 138,34 
26,65 140,00 
26,65 141,67 
26,66 143,34 
26,66 145,00 
26,66 146,67 
26,646 148,34 


TEMP 


a | 
» | 
oe! 
o} 
=} 
= | 
= 1 
«4 


665 
66 
206 
565 
~O4 
61 
39 
57 


1,59 


ol, 
60 
Pe 
.52 
.57 


w | 
o} 
| 
#} 


60 


SAL 


53,11 
33,12 
$3.12 
33.2 
33,13 
33,0 
33,14 
ce 
33,15 
33,15 
33,15 
33,15 
33, f6 
33,07 
33,17 
33,17 
33,17 
33,17 
33,17 
33,17 
33,18 
33,18 
33,19 
33,20 
33,20 
33,22 
33,20 
33,22 
33,22 
33,23 
33,24 
33,26 
33,27 
33,31 
33,34 
33,41 
33,45 
33,47 
33,47 
33,48 
33,49 
33,49 
33,49 
33,49 
33,49 


REFERENCE NO, 738d473e 20 STNw BAO0Y 
POSTTION Tde30,0N, 91020,0W GMT 1,6 
RESULTS OF STD CAST B89 POINTS TAKEN FROM ANALOG 
PRESS TEMP SAL DEPTH SIGMA SVA 
T 
0 @ lig 29 31,78 ) 25,58 241,1 
1 #1,75 Sl, UF { 25,58 241,3 
3 e1,75 314 PE 3 25,98 241,4 
5 #1,75 31, Be 5 25.98 241,4 
z! 1,75 $1 Re 7 25,58 241,5 
{9 1,75 31,72 10 25,58 241,8 
15 #1,.7% 31,72 15 25,598 241,88 
P0 «1,75 31,79 20 25.69 240,9 
30 e1,76 32,73 30 asc6T 2.83.5 
50 71,57 32,99 50 26,96 $48,0 
75 1,65 ce 74 26,67 137,8 
100 «1,59 33.17 99 26,71 133,35 
125 e1,27 33,24 124 26,76 128,9 


100 


DATE 1207 @7 73 


DELTA 


0 
0,0 
0,02 
0,07 
0,12 
0 S07 
0,24 
0,36 
0,48 
0,71 
1,06 
1543 
1,75 
2,08 


TRACE 


POULSEN 


SOUND 
VEL 
1437, 
1437, 
1437, 
1437, 
1437, 
1437, 
1437, 
1437, 
1438, 
1440, 
1440, 
1441, 
1443, 


DEPTH (METRES) 


101 


SL GMA-T 


Zo 26 ae a8 
EE SE VBE GAATS TAR PUAMANS TuAUBE peefh3?. — 2£z; 
TEMPERATURE 
mabe -1.4 =a =G%,6 


AD 


80 


120 


TG 
AUSAR RES s25 
GMT- 230 
STN-BAO1 


160 


200 
3d 


OP 


30 34 
SAL INIT ¥*-0:/00 


102 


DAYEVe0vieds 7s 


90 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 730h73= @1 STNw BAOIL 
POSITION 74030,0N, 91"21,0W GMT 2,5 
RESULTS OF STD CAST 
PRESS TEMP SAl. SIGMA PRESS 
T 
0,0 71,74 31,80 25,60 76,67 
1,67 01,74 31,80 25,60 78,33 
3,33 71,74 31,79 25,69 B0,90 
5,00 e1,74 31,79 25,69 81,67 
6,67 o1,74 31,79 25,59 B%,33 
8,33 01,74 31,79 25,59 85,00 
10,00 Ing? 4 31,79 25,59 86,67 
11,67 o1,74 31,78 25,599 88,33 
13,33 ey ge 31,78 25,59 90,00 
15,09 7),74 31.79 25,59 91506 7, 
16,607 ar 31,80 25,60 93,33 
18,33 lice 5 31,81 25,61 95,00 
20,00 ars. SGBem tesa b> 96,67 
21,67 m1,75 31,84 25,64 98,33 
23,33 Porsy @ Si ae apes 100,00 
25,00 71,76 32.03 25,79 191,67 
26,67 1,76 32,07 25,83 103,33 
28,33 m{,76 32,10 25,85 105,00 
30,00 1,76 32,11 25,86 106,67 
31,67 m1,76 32,16 25,90 108,33 
33,33 1,76 32,21 25,93 1100.9 
35,90 ~1,74 32.37 26,06 td 
36,67 Lee 32,46 26,14 113 55 
38,33 Le 32,49 26,17 115,00 
40,00 w1,71 32,56 26,22 116,67 
44,67 #{,69 32,67 26,31 118,33 
43,33 1,67 32,78 26,40 120,00 
45,00 1,63 32,864 26,46 121,67 
46,67 =1,61 32,90 26,50 123,33 
48,33 1,6e 32,94 26,53 125,00 
50,00 1,63 32,99 26,57 126,67 
51,67 1,62 33,03 26,60 128,34 
53.3% 61,60 33,04 26,61 130,00 
55,00 1,60 33,05 26,62 131,67 
56,67 #1,60 33,07 26,63 133,34 
58,33 #1,60 33,07 26,63 135 200 
60,00 71,60 33,09 26,64 136,67 
61,67 °1,59 33, 26,65 138,34 
63,3% «1,60 o3,140 26,606 140,00 
65,00 lebe 33 11 26,66 141,67 
66,67 ~1,64 SS 411 26,67 143,34 
68,33 71,64 33,12 26,67 145,00 
70,00 e161 Le 26,68 146,67 
71/607 1,61 Sas 26,68 148,34 
713283 ia 6 LM 26,68 150,00 
75,00 -1,56 2 ne i | 26,68 


TEMP 


~1,58 
#1 ,56 
#1,58 
©1,56 
71,95 
#1,58 
1,97 
“1,59 
e1/,61 
#1,61 


SAL 


Sagi 
33,14 
33,14 
33,15 
33,15 
33,16 
33,16 
33,16 
33,16 
33,16 
3S eltt 
33,17 
3S oly, 
33,18 
33,15 
33,17 
33,19 
33,19 
33,19 
33,20 
33ee! 
33,21 
33,23 
33,24 
33,26 
33,28 
33.29 
33,30 
33,34 
33,35 
33,39 
33,41 
33,48 
33,48 
33,48 
33,48 
33,49 
33,59 
33,50 
33,50 
33,50 
33,50 
33,51 
| 
33,5! 


103 


REFERENCE NO, 738U73e 24 STNwe BAOL DATE 20/ 4/73 
POSITION 74s30,0N, 91"21,0W GMT 2,5 
RESULTS DF STD CAST 90 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
T ) VEL 
0 -1,74 31,80 0 25,60 239,4 0,9 0,0 1437, 
1 #1,74 31,89 ! b5 60 23656 0,92 02.00 1437, 
3 e1,74 3979 % 25,60 239,9 0207 0,90 1437, 
5 71,74 31,79 me 25,60 240,0 0,12 9,09 1437, 
7 wi,74 SF479 rs 25,59 240,3 Qf47 0,01 1437, 
10 ~1,74 31,79 10 25,59 240,4 0,24 0,01 1437, 
15 71,74 Soa ny 15 e5,59 240,3 0,56 0.03 1437, 
20 a3 75 31,82 20 25,62 237,4 0,48 0,05 1437, 
30 =1,76 32.11 30 25,86 214,9 a a) O,11 1438, 
50 71,63 32,99 50 26,57 147,6 1,06 0,25 1440, 
75 ~1,56 33,13 74 26,608 136,9 1,41 O,47) “WO; 
100 -1,51 33,15 99 26,69 135,3 1,75 Oe7t| 18412 


125 e1,21 334.05) 124 26,55 %92058 2,07 1014 1443, 


DEP: METRES) 


AD 


80 


120 


160 


200 
pil 


104 
NG hve ema 


TEMPERATURE 
=f 4 =a 


~— 


T G 
20 APR. 73 
GMT-330 
STN-BAO1 

oe she: 

SALINITY 0/00 


28 


-0..6 


34 


REFERENCE NO, 738473@ 22 STNe BAOL 
POSITION 74#30,9N, 91"21,0W GMT 3,5 
RESULTS UF STN CAST 91 POINTS TAKEN FROM ANALOG 
PRESS TEMP SAL. SIGMA PRESS 
4 
0,0 "1.75 3176 25,517 76,67 
1 ye 71,75 Sa 25,58 78,33 
3,33 1,75 py oe (A 25,58 80,00 
5,00 1,75 31,77 25,58 81,67 
6,67 #1,75 31,77 25,58 83,33 
8,33 ~1,75 Save? 25.56 85,00 
10,90 ~1,75 31 77 25,58 86,67 
11 67 1,75 3s 25,58 68,33 
13,33 01,75 $1.27 25,58 90,00 
15,00 ~1,75 31,78 25,59 91,67 
16,67 “1,75 31,78 25,59 93,33 
18,33 °1,75 31,79 25,60 95,00 
20,90 len 21 on 25,62 96,67 
21,67 “1,75 31.88 25,67 98,33 
23,33 e1,75 31,92 25,70 100,00 
25,90 71,76 31,96 25.74 101,67 
26,67 “1,76 32,01 25,77 103,33 
28,33 #1,76 32,04 25,80 105,00 
30,00 71,76 52 Poa 106,67 
31,67 1,76 3215 25,89 108,33 
33,33 "1,76 32,29 25 hon 110,00 
35,00 1,76 32,23 25,95 LA 7 
36,67 71,75 2,32 26,03 113.35 
38,33 1,75 32,39 26,09 11S..00 
40,00 e1,74 32,52 26,19 116,67 
41,67 1,72 32,63 26,28 118,33 
43.3% gat 0 Reed 26,34 320,00 
45.00 Love 32,76 26,38 121,67 
46,67 e1,63 32.90 26,50 123,33 
48,33 1,58 32,93 26,52 125,00 
50,90 1,58 32,97 26,55 126,67 
51,67 71,57 32,99 26,57 128,34 
53,33 e1,54 33,02 26,59 130,00 
55,00 e1,52 33,04 26,61 131,67 
56,67 #1,49 35,06 26,62 133,34 
58,33 1,43 33,06 26,62 135,00 
60,00 71,40 33.507 26,63 136,67 
61,67 o1,44 33,08 26,64 138,34 
63,33 ~1,46 33,09 26,65 140,00 
65,09 71,44 3344 26,66 141,67 
66,67 21,48 Le 26,67 143,34 
68,33 1,54 331¢ 26,67 145,00 
70.00 ~1,63 33.13 26,68 146,67 
71,67 71,63 33.14 26,69 148,34 
73,33 1,61 33.15 26,69 150,00 
75,00 71,6) 33.15 26,70 


105 


DATE 20/ 4/73 


TEMP 


e1,62 
={,67 
e170 
e1,70 
71,69 
#1,69 


#1. ho 


#1,70 
ei,79 
71,71 
~1,71 
oi, fal 
w1,71 


TRACE 


SAL 


33,15 
33,16 
33,18 
33,18 
Rees 
33.18 
33,18 
33.18 
33,19 
33,19 
33,19 
33,19 
33,19 
33,19 
LS fe, 
pages 
33,20 
Can ee 
33,26 
33,28 
33,31 
33,34 
33,36 
33,38 
33,39 
33,41 
33,42 
33,47 
33,50 
33,52 
33,52 
33,52 
33,52 
Sage 
53,52 
SS ye 
aS ene 
33,52 
33,52 
SS ace 
33,52 
Shaan 
S3e5e 


SIGMA 
7 


26,70 
26,71 
26,72 
26,72 
26,72 
26,72 
26,72 
26,72 
26,73 
26,73 
26,73 
26,73 
26.715 
26,73 
26,70 
26,75 
26,74 
26,75 
26,78 
26,79 
26,82 
26,84 
26,86 
26,87 
26,87 
26,88 
26,90 
26,90 
26,94 
26,96 
26,97 
26,98 
26,98 
26,98 
26,98 
26,98 
26,98 
26,98 
26,98 
26,98 
26,98 
26,98 
26,98 
26,98 
26,98 


106 


REFFRENCE NO, 730473" 22 STNw BAOI DATE 20/ 4/73 
POSTYTTON 7Ue30,0N, 91"24,0w GMT 3,5 
RESULTS OF STD CAST 91 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP Sal DEPTH SIGMA SVA DELTA POT EN SOUND 
T D VEL 
G 67m, 7a S31 76 0 25,57 242,! 0,0 0,0 Bs ay 
1 oT Ey A came ya A 1 25,58 242,0 0,02 0%:00° 143-7, 
GeO To Sle aT 3 «25,58 241,6 0,07 Ognt. 1437, 
Ol oe e Sle TT S 25,58 241,7 ate Oy a Sta 
T9701 S758 ea ge 7 - 25,58 24¢,8° 0,17 0,01 1437, 
CO Pf i7 Se. 831,77 (dees, So. 2atene 0 lee Oeil 5.145 4. 
Nee ed a die eal ae = 15 25,59 241,41 0,36 ne pA ERB oe 
20 oP mei 7s 9 851 a 26% 25,62 238! 0,48 0.05 1437, 
FOr 1 7G "32, Uh S085 Bb OL 0G! O,11 1438, 
50 1,58 %2,97 50 26,55 149,2 1,08 0,25 1440, 
75 1 61 33,15 Tu F267 01 35.06 1,43 0,48 1440, 
100 1,59 RP g 99 26,70 134,8 Reta 0.77 1441, 


yas <°81 io £4335, 90 124 26,96 109,8 2,06 ioia. fan. 


PERTH METRES 


40 


80 


120 


160 


200 
Sia 


107 


SIGMA-T 
26 


ay 


TEMPERATURE 
-1.4 eal 


20 APR. 73 
GMT-2214 
STN-BAO 1 


32 
SALINITY Q/ 


b 


S 
00 


34 


108 


DATE 20/ 4/73 


92 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 7304732 23 STN= BAO! 
POSITION 74—30,0N, 91"21,0W GMT 22,2 
RESULTS UF STD CAST 
PRESS TEMP SAI, SIGMA PRESS 
T 
0,0 71,73 31,79 25,59 76,67 
1,67 ~1,73 31,79 25,59 78,33 
3,33 =1,73 31,79 25,59 80,00 
5,00 ~1,73 31,79 25,60 81,67 
6,67 e1,73 31,79 25,59 83,33 
8, 3% 71,73 31,79 25,59 85,00 
10,00 71,73 31,79 25,59 86,67 
11867 o1,73 31,78 25,59 88,33 
13,33 o1,73 31,79 25,59 90,00 
15,00 =1,73 31,79 25,60 91,67 
16,67 #1,73 31,80 25,60 93,33 
18,33 21,73 31,84 25,64 95,00 
20,00 e1,74 31,87 25,67 96,67 
21,67 =1,74 31,91 25,70 98,33 
23,33 ~1,74 32,02 25,78 100,00 
25,00 o1,74 32,08 25,83 101.67 
26,67 01,74 32,14 25,88 103,33 
28,33 71,74 32,19 25.92 105,00 
30,00 1,74 32,25 25,97 106,67 
314,67 71,74 32,28 25,99 108,33 
33,33 o1,74 32,33 26,03 110,90 
35,00 91,75 32,47 26,15 111,67 
36,67 #1,73 32,51 26,18 113,33 
3B, 33 71,71 32,58 26,24 115,00 
40,00 71,71 32,61 26,26 116,67 
41,67 ~1,69 32,69 26,32 118,33 
43.33 1,66 32,75 26,37 120,00 
45,00 71,61 32,85 26,45 121,67 
46,67 “1,61 32,88 26,47 123,33 
UR L33 ~1,60 32,94 26,53 125,00 
50,90 1,59 32,98 26,595 126,67 
51,67 w1,61 33.01 26,58 128,34 
53.53 m1,61 33.03 26,60 130,00 
55,90 ~1,59 33,05 26,61 131,67 
56,67 71,56 33,06 26,6? 133,34 
58,33 21,49 33,09 26,64 135,00 
60,00 “1,50 33,09 26,65 136,67 
61,67 ~1,46 33,09 26,65 138,34 
65,33 71,46 33,09 26,65 140,00 
65,00 71,43 33,14 26,68 141,67 
66,67 ~1,58 33,13 26,68 143,34 
68,33 -1,59 35,13 26,68 145,00 
70,00 21,60 33,13 26,68 146,67 
74. £67 #1,59 33 203 26,68 148,34 
73,33 “1,56 eg 26,68 150,00 
75,90 o1,56 34,14 26,68 151,67 


TEMP 


SAL 


33,15 
33,415 
33,15 
33,15 
33,16 
33,16 
33,17 
33,17 
33,17 
33,17 
3, cf 
33,18 
33.17 
33,18 
33,18 
33,18 
33,19 
33,20 
33,20 
33,21 
33,2! 
33,21 
33,20 
33.22 
33,23 
33,24 
33,24 
33,25 
33,27 
33,30 
33,34 
33,38 
33,39 
33,40 
33,41 
33,42 
33,42 
33,43 
33,43 
3%,u8 
33,45 
33,45 
33,46 
33,U8 
33,50 
33,5) 


26)°,7e 
26,72 
a aw A 
261.2 
267 2 
26,72 
26,72 
26,7) 
Aa pe eS: 
26,73 
26,74 
26,74 
26,74 
abot 
26,75 
26,76 
26,76 
26,76 
e6,77 
26,78 
26,81 
26,84 
26,87 
26,88 
26,89 
26,89 
26,90 
26,90 
26,91 
26,91 
26,91 
26,92 
26,93 
2) 
26,94 
26,96 
e694 


RFFERENCE NO, 738U73=e 2% 


POSITION 74#30,0N, 
RESULTS GF STD CAST 
PRESS TEMP SAL 
0 ~1,73 31,79 

1 71,73 32479 

3 ~1,73 326.79 

5 1,73 31,79 

7 #1,73 31,79 
10 o1,73 31,79 
ts 71,73 37,79 
20 w1,74 31,87 
30 21,74 32,25 
aS ~1,56 33,14 
100 1,64 33,18 
125 °1,°7 33,30 
150 w1,04 33,50 


109 


DATE 20/ 4/73 


92 POINTS TAKEN FROM ANALOG TRACE 


SVA 


240,4 
240,4 
240,4 
240,3 
240,3 
240,4 
240,1 
233,5 
e04,7 
148,9 
136,3 
132,5 
124,6 


STN» BAOL 

91#21,0W GMT 22,2 

DEPTH SIGMA 

T 

0 25,59 

1 25,59 

3 25,59 

5S 25,60 

7 25,59 

10 e5,59 

15 25,60 

20 25,67 

30 25,97 

50 26,55 

74 26,68 

99 26,72 

124 26,8) 

149 26,96 


109,9 


DELTA 


POT EN 


0,0 
0,00 
0,00 
0,00 
0,01 
0,01 
0,03 
0,95 
0,10 
0,24 
0,47 
0,77 
1.14 
1.54 


SOUND 
VEL 
1437, 
1437, 
1437, 
1437, 
1437, 
1437, 
1437, 
1437, 
1438, 
1440, 
1441, 
1441, 
1443, 
1445, 


DEP DE acties Risso 


110 


SOME ae 


ee 26 ne 28 
TEMPERATURE 
et -f.4 =a BUM 


40 


80 


120 


160 


200 
3] 


aL Gui os?o 
GMT <a 
STN-BAQ1 


Jz 
vette EN el eee 


G 


33 
00 


34 


41d 


DATE 21/ 4/73 


92 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 738473 24 STNw BAOL 
POSITION 74e30,0N, 9121,0W GMT 1,6 
RESULTS OF STD CAST 
PRESS TEMP SAL. SIGMA PRESS 
T 

0,0 14,75 31,81 25,62 76,67 
1 ,o7 “1,75 31,79 25,00 78,33 
3,33 °1,75 31,80 25,60 80,00 
5,09 N75 379 25,60 81,67 
6,67 71,75 31,79 25,60 83,33 
8,33 01,75 31,79 25,60 85,00 
10,00 #1,75 31,79 25,60 86,67 
1f .67 1,75 31,79 25,60 88,33 
13,33 #1,75 31,79 25,60 90,00 
15,00 1,75 31,79 25,60 91,67 
16,67 #1,75 31,79 25,60 93,553 
18,3% 71,75 31,80 25,60 75,00 
20,00 21,75 3.80 25,60 96,67 
21.67 71,75 31,86 25,65 98,33 
23,353 "1,75 31,94 25,72 100,00 
25,09 71,76 31,98 OOPS 191,67 
26,67 “i765 32,02 25,78 103,33 
28,33 47.6 32.06 25,82 105,00 
30,00 1,76 32,09 25,84 196,67 
31,67 71,76 520 12 25,86 108,33 
33,33 ait, 75 32,15 25,89 110,00 
35,00 ~1,75 32,20 25,93 111.67 
36,67 u,75 5o525 25,97 113433 
38,33 71,75 32,28 26,00 115,00 
40,00 71,74 32,43 26,12 116,67 
41,67 “1,73 32.53 26,19 118,33 
43,33 1470 32,66 26,30 120,00 
45.00 wl, 32,83 26,44 121,67 
46,67 wl, ae 32,89 26,48 123,33 
48,33 wit61 32,89 26,49 125,00 
50,00 m1,61 32,93 26.52 126,67 
51,67 #1,59 32,93 26,52 128,34 
534133 4,57 32,95 26,54 130,00 
55,00 71,56 32.97 Dees 131,67 
56,67 =1,59 32,99 26,57 133,34 
58,33 #1,60 33,01 26,58 135,00 
60,00 = 11,60 33,04 26,60 136,67 
lb Pea “1,59 33,05 26,61 138,34 
63,33 ~1,57 33,06 26,62 140,00 
65,00 #1,59 33°07 26,63 141,67 
66,67 #1,65 33,08 26,64 143,34 
68,33 “1,70 33,99 26,65 145,90 
70,00 71,70 33,10 26,66 146,67 
71,67 #169 33, 26,66 148,34 
73,33 -1,69 33, . 26,66 150,00 
75,00 “1,69 Tee 26,67 


TEMP 


=} 
=1 
=f 
«1 


68 
,o7 
68 
509 


#1,68 
71,58 


| 
» | 
el 
= | 


68 
70 
oJ i 
70 


71,68 


wi, 


68 


1.68 


ol, 


68 


01,67 


= 


065 


e163 
w1,64 
e1,61 
1,95 


of 
oi 
e | 
» | 
«| 
«| 
wil, 
wl, 
wl, 
«| 


oi, 


159 
229 
555 
152 
250 
ea 


51 
a> 
23 


124 


19 


ged 


el, 


SAL 


33,12 
33,12 
33,13 
33,14 
33,14 
33,14 
33,14 
33,15 
33415 
33,15 
33,15 
33,15 
33,16 
33,16 
33,16 
33,16 
33,17 
33,17 
33,18 
33.19 
33,18 
33,19 
33,20 
33,20 
33.20 
33,20 
33,22 
33.26 
33,30 
R378 
33,36 
33,39 
33,40 
33,42 
33,43 
33,44 
33,44 
33,45 
33,45 
33,46 
33,47 
33,48 
33,51 
33,53 
33,53 


112 


REFERENCE NO, 73e473e 24 STN= BAOL DATE 21/ 4/73 
POSITION 74e30,0N, 91021,0W GMT 1,6 
RESULTS OF STD CAST 92 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
T D VEL 
0 71,75 31,81 0 25,62 238,¢2 0,0 0,0 1437, 
1 e1,75 31,80 { 25,601 239,3 0,92 0500 OF. Te Sr 
3 01,75 31,A0 3 25,60 239,7 On,\0 7 0910.9; . 14 Bifag 
5 71,75 31,79 5 25,60 239,8 0,12 0,00 1437, 
7 71,75 31,79 7 25,00 239,9 Overt 7 O01. 1437, 
10 71,75 31,79 10 25,60 239,9 0,24 Opr0 th 14 3%26 
15 71,75 31,79 15 25,60 239,9 0,36 0,93 1437, 
20 #1,75 31,80 20 25,60 239,6 0,48 O05. 143i. 
30 1,76 32,09 30 25,84 217,41 One? 1 Ott lew 24 3 
50 #161 32,93 50 26,52 152,59 1,08 0,26 1440, 
75 »1,.69 33ett 74 26,67 137,9 1,44 0,48 1440, 
100 71,67 33,16 99 26,71 134,0 1,78 0,78 1441, 
125 o1,21 33,33 124 26,83 122,4 eal t 1216 1443, 


150 ei, 33,55 149 26,98 107,6 2igh9 1.56 1445, 


DEPTH (METRES) 


AD 


80 


120 


160 


200 
shi 


113 


SI GMA-T 
26 


og 


TEMPERATURE 
-1.4 al 


Ze, APR a" do 
GMT-2185 
STN-BAO2 


oe 
Se Vee A 


33 
00 


28 


70 Me 


34 


REFERENCE NO, 
POSTTION 


7%el473e 25 
740e33,0N, 


RESULTS OF STD CAST 


PRESS 


0,0 

1,07 
3,33 
5,00 
6,67 
a, 33 
10,00 
11,67 
13,33 
15,09 
16,67 
18, 3% 
20,00 
21,67 
23,33 
25,90 
26,47 
28,353 
30,90 
31,67 
33,33 
35,00 
36,467 
38,33 
40,00 
41,67 
43,33 
45.00 
46,67 
48,33 
50,00 
51,67 
53,33 
55,00 
56,67 
58,33 
60,00 
61,67 
63,33 
65,00 
66,67 


TEMP 


SA\. 


31,78 
31,78 
31,85 
32,00 
LYS fal 
32,16 
Ly 
32,18 
32,19 
32,27 
32,36 
32,49 
$246 
32,50 
Se), 91 
32,53 
32,54 
$2.55 
32,60 
32,65 
32,67 
32,69 
32,78 
32,82 
32,84 
32,846 
32.87 
32,88 
32,89 
32,89 
32.90 
32,90 
32,92 
32,92 
32,92 
32.92 
32,92 
32,92 
32,93 
32,93 
32,93 


114 


DATE 22/ 4/73 


A2 POINTS TAKEN FROM ANALOG TRACE 


STNwxe HAD? 
940e19,0W GMT 21,6 
SIGMA PRESS 
T 

25,59 68,33 
25,59 70,09 
25,65 71,67 
enue 73,33 
25,86 75,00 
25,9790 76,67 
es. 70 78,33 
25,91 80,00 
25,92 81,67 
25,99 83,33 
26,06 85,00 
26,09 86,67 
26,14 88,33 
26,17 90,00 
26,18 91,67 
26,19 93,33 
26,e1 95,00 
26,24 96,67 
26,26 98,33 
26,29 100,00 
26,51 191,67 
26,53 103455 
26,40 VOsC00 
26,43 106,67 
20,45 108,33 
26,46 110, 0) 
26,47 Piteey 
26,48 113433 
26,48 115,00 
26,48 116,67 
26,49 118,33 
26,50 120,00 
26,51 121.67 
26,51 123,33 
26,54 125,00 
26,51 126,67 
26,51 128,34 
26,51 130,00 
2h Se OT 67 
26,52 133,34 
26.04 135,00 


beset 


e1,64 
w1,64 
#1,63 
e1,62 
#1,61 
#1 ,60 
01,59 
61,59 
«1,60 
71,59 
#1,59 
~1,56 
#1,58 
#1,58 
01,57 
whoa 
br dee. 
°1,93 
Boe 
#1,50 
01,49 
#1,47 
= ins 
w1,45 
#1 ,44 
ee 
#1 ,44 
e144 
1,43 
21,43 
e1,42 
e1,42 
wi,4e 
a1,dt 
e141 
#1 ,40 
#1, 58 
~1ea8 
71,58 
71,39 
#1,40 


SAL 


32,94 
32,94 
32,95 
32,95 
32,95 
32,95 
32,95 
32,95 
32,96 
32,96 
32,97 
32,97 
32,97 
32,97 
32,98 
32,98 
32,99 
32,99 
33,00 
33,0! 
33,02 
33,05 
33,05 
33,96 
33,07 
33,07 
33,07 
33,07 
33,08 
33,0909 
33,09 
33,09 
33,99 
33,10 
33,10 
ae 
33,12 
33,1¢e 
33.12 
33,12 
33,14 


SIGMA 
T 


26,52 
26,53 
26,54 
26,54 
26,53 
26,53 
26,54 
26,54 
26,54 
26,55 
26,55 
26,55 
26,55 
26,55 
26,55 
26,56 
26,56 
26,57 
26,58 
26,58 
26,59 
26,61 
26,61 
26,62 
26,62 
26,63 
26,62 
26,63 
26,64 
26,64 
26,64 
26,64 
26,64 
26,65 
26,65 
26,66 
26,66 
26,67 
26,67 
26,67 
26,68 


Bhs 


REFERENCE NO, 738473 25 STNe BAO0e2 DATE 22/ Us73 
POSITION 7433,0N, 94819,0W GMT 21,6 
RESULTS TOFRPSTO CAST Be POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL. DEPTH SIGMA SVA DELTA POT EN SOUND 
i D VEL 
eee watts SECTS 08) 25,59 -r2uar> «0,0 040 1436, 
1 1,76 31,78 { Cig amine ad 0,02 0.00 1437, 
3 71,73 31,84 3 25,64 2%36,5 0,07 0,09 1437, 
S27 white 632500 5S 25,76 224,2 0,12 0,00 1437, 
Ti whi T4e 32512 744.25,86 @21078 907 th 0,01 1437, 
(WG wkitde 32447 $o4) 25,90—ea1g78">"""0 23 On. 1437% 
15 w1,74 32,e7 15 25,99 202,9 0,55 0,02 1438, 
20 e1,74 32,46 20 26,14 {88,6 0,43 0.04 1438, 
BOG whi %34. 32360 SOU 26, 26/ “87793 90,64 0,09 1438, 
50 1,67 32,90 50 26,49 154,8 0,93 Oee2 1439, 
75 w1,6t = 32, 95 TYA% 26,63 15075 «1,32 0,46 1440, 
100 1,50 33,91 99 26,58 145,9 1,69 0,79 14414, 


t2p w1,4] 33,10 124 26365 "39 F2 2,04 1,20 1442, 


DEPTH (METRES) 


40 


80 


120 


160 


116 


SECM St 


TEMPERA E 
= Lisa all 


G 


2c iflie? 73 
GMT- 2220 
STN-BAO3 


She 
SALINITY O/ 


39 
00 


28 


ade axe, 


34 


iy 


DATE 22/ 4/73 


87 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 738473 26 STNe BA0S 
POSITION 74m28,0N, 94"19,0W GMT 22,3 
RESULTS OF STD CAST 
PRESS TEMP SAL. SIGMA PRESS 
T 

a) e1,83 31,56 25,41 73,33 
1,67 01,74 31,56 25,41 75,00 
575.5 71,74 31,56 25.41 76,67 
S.0dsepeined, 314565 25.41 78,33 
6,67 o1,74 31,56 25,41 80,00 
8,33 01,74 ieee 25,41 81,67 
10,00 71,74 31,56 25.41 83,33 
116% 71,74 31,58 25,43 85,00 
13,33 71,74 31,61 25,45 86,67 
15,00 el,74 31,66 25,49 88,33 
16,67 71,74 31,83 25,63 90,00 
18,33 °1,76 32,09 25,44 91,67 
20,00 w1746 22) e7 25.99 93,33 
21,67 -1,76 32,34 26,04 95,00 
23,33 oe Ai fe’ 32.40 26,09 96,67 
25,00 =t.75 32,42 26,11 98,33 
26,67 01,75 32,44 26,12 100,00 
28,33 71,75 32,47 26,15 101,67 
30,00 71,75 32,48 26,15 103,33 
31,67 71,75 32,52 26,19 105,00 
33,33 1,74 32,55 26,21 106,67 
35.00 71,73 42°58 26,24 108,33 
36,67 e1,72 32.60 26,26 120), 0.0 
3A. 3% e1,71 32,63 26,28 141.67 
40,00 1,7! 32,65 26,29 113,33 
41,67 1,71 32,67 26,31 115,00 
43.3% 71,69 32,69 26,32 116,67 
45,00 71,69 32,68 26,32 116,33 
46,67 71,68 32,70 26,33 120,00 
48,33 71,68 Se) 70 26,34 121,67 
50,00 71,69 re 72 mae besa 
5167 71,69 32,73 26,36 125,00 
Ba.5% 71,69 32.74 26,36 126,67 
55,00 #1,69 32,75 26,37 128,34 
56,67 71,70 32,78 26,39 130,00 
58,33 e{,70 32,81 26,42 131,67 
60,00 71,70 32,82 26,43 133,34 
61,67 °1,69 32,83 26,44 ont eth) 
63,33 #1,69 32,84 26,45 136,67 
65,00 71,69 32,85 26,45 138,34 
66,67 1,69 32,86 26,46 140,00 
68,33 71,69 32,87 26,47 141,67 
70,00 71,69 32,88 26,48 143,34 
7Ue7 71,69 32,89 26,49 


TEMP 


«| 
= 
«{ 
o | 
°} 


68 
08 
68 
08 
68 


1,68 


=} 
@ { 
| 
oi 
» j 
o | 
» | 


wl, 
aot 
SOL 
26 
064 


= 
o1 
#1 
| 


“1, 
463 
al 
60 
58 
.o7 
255 
255 


ei 
w | 
= | 
wi 
= | 
| 
a | 


el, 
"54 
"53 
153 
(53 
"52 
‘ce 


ej 
» | 
w | 
oi 
w | 


= 


08 
68 
168 
68 
68 
68 
68 


68 


64 


pe: 


aot 


| 
ef 
o | 
# | 
oi 
cae | 
« | 
=} 
#1 


ei 
{92 
50 
52 
£53 
253 
54 
.54 
54 


SAL 


32,90 
32,91 
32,91 
32,93 
32,94 
32,94 
32,95 
32,96 
32,97 
32,97 
32,98 
32,99 
32,99 
32.99 
32,99 
33,00 
33,00 
33,01 
33,02 
33,02 
33,03 
33,04 
33,04 
33,05 
33,96 
33,06 
33,06 
33,07 
33,08 
33,08 
33,09 
33,10 
33,11 
SS he 
33,14 
535.15 
be 
33417 
33,18 
33,18 
33,18 
33,18 
33,18 
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DATE 22/ 4/73 


87 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 738473" 26 STNwe BA0S 
POSITION 7He28,0N, 94"19,0W GMT 22,5 
RESULTS OF STO CAST 
PRESS TEMP SAL DEPTH SIGMA SVA 
44 
0 =1,83 31,56 0 25,41 257,5 
1 #1,/78 31,56 { 25,41 257,6 
3 01,74 31.56 3 25,41 257,6 
5 w1,74 31,56 5 25,41 257,7 
7 wi,74 31,56 7 25,41 257,7 
10 o1,74 31,56 10 25.41 25789 
15 01,74 31,46 15 25,49 250,0 
20 #1,76 32,27 20 25,99 202,9 
30 #1,75 32,48 30 26.15 186,9 
50 #1,69 32,72 50 26,35 168,3 
75 #1,68 32,91 74 26,50 153,95 
100 #1,66 33,00 99 26,98 146,2 
125 «1 aSe 33,19 124 26,605 139, 


DELTA POT EN 
) 


0,0 
0,03 
0,08 
0,13 
0,18 
0,26 
0,39 
0,50 
0,69 
1,04 
1,44 
1384 
ant? 


0,9 

0,00 
0,00 
0,00 
0,0! 
0,01 
0,03 
0,05 
0,10 
0.24 
0,49 
0,83 
1,23 


SOUND 
VEL 
1436, 
1436, 
1436, 
1436, 
1436, 
1437, 
1437, 
14368, 
1438, 
1439, 
1440, 
1440, 
1442, 


DEPTH (METRES) 


119 


SIGMA-T 


eae) 26 al 28 
TEMPERATURE 
oe -1.4 rail sil..05 


40 


80 


120 


160 


a0 


al 


23 APKe 943 
GMT- 1610 
STN-BA04 


ye 
ome TN laa / 


30 
00 


34 


120 


DATE: 23/7 vis 


87 POTNTS TAKEN FROM ANALOG TRACE 


REFERFNCE NO, 738473 27 STNw BAOG 
POSITION 74"238,9N%, 94"19,04 GMT 16,2 
RFSIILTS OF STN CAST 
PRESS TEMP SAl. SIGMA PRESS 
T 
0,0 1,81 73,33 
1,67 “1,72 75,00 
3,33 1,72 76,67 
S00 wet 72 off scale 78,33 
6,67 1,72 80,90 
8,33 1,72 : 81,67 
10,00 e1,72 B15a4 25,351 83,33 
L167 1,72 31,58 25,43 A5.00 
13,33 -1,73 ad273 25,53 86,67 
15,00 1,74 31,89 25,68 BA, 33 
16,67 e175 31,96 a5,74 90,00 
18,33 1475 32,04 25,80 91,67 
20,00 “1,75 32,08 25,83 93,33 
21,67 1,76 32,08 25,83 95,00 
23,33 «1,76 32,08 25, 8% 96,67 
25,09 71,76 32,99 25,84 98,33 
26,67 1,73 32,1 25,66 190,00 
28, 43 #156 32,16 25,90 101,67 
30,00 “1,57 32,23 25,95 103,33 
31.67 =1,92 32,27 25,9R 105,00 
33,33 #150 32,29 26,00 106,67 
35,00 71,49 32,31 26,03 108,33 
36,67 w1,4 32,33 26,03 110,00 
38,33 °1,45 TORT 26,06 Liter 
40,900 1,45 32,37 26,06 113,33 
41,67 e1,45 32.39 26,08 115,00 
43.3% 01,44 32,41 26,09 116,67 
45,00 1,43 32 4% 26,11 118,33 
46,67 1,42 32,46 26,14 120,00 
48.3% #),42 32,49 26,15 121,67 
50,00 e141 32,51 26,17 123,33 
§1,67 ee 32.5? 26,18 125,90 
53,33 71,40 32,55 26,20 126,67 
55,00 1,40 32,56 26,21 128,34 
56,67 e140 32,57 26,22 130,00 
58,33 21,40 325A 26,23 131,67 
60,00 71,39 32,59 26,24 133,34 
61,67 “1,39 32,69 26,24 135,00 
63,33 1,39 32,60 26,25 136,67 
65,00 1,40 32,63 26,27 138,34 
66,67 71,41 32,64 26,28 140,00 
68,33 ht 32,66 26,29 141,67 
70,00 #1,4! 32,66 26,30 143,34 
TDb7 #140 32,67 26,3) 


TEMP 


#1,40 
°1,40 
#1,40 
w1,42 
mi,4e2 
~1,42 
e1,42 
e1,41 
m1,41 
°1,39 
oi, 58 
#1,37 
“ae =f 
1) 
SrA 
71,32 
#1,52 
e1,31 
#1,51 
mya 
ei,351 
Bripsca 
-1,30 
#1,30 
Le? 
1,39 
e1,50 
wlio 
eine 
oe 30 
Ver 
31129 
aj] ,¢c? 
e1,c9 
1.2? 
°1,28 
#1,28 
#1,28 
#},c8 
e1i,c8 
e1,28 
#1,c8 
=1-48 


SAL 


32,68 
32,69 
32,72 
32,72 
32,72 
32,74 
32,74 
32,75 
32,77 
32,78 
32,80 
32,81 
32,82 
32,82 
32,83 
32,84 
32,86 
32,86 
32,86 
32,87 
32,88 
32,89 
32,89 
32,90 
32,91 
32,92 
32,92 
32,93 
32,94 
$5, 04 
33,03 
33,04 
33,04 
tea! 
33,05 
33,96 
33,06 
33,07 
33,07 
33,06 
33,96 
33,07 
33,15 


Lat 


REFERENCE NO, 73"473= 27 STNe BAOG DATE 23/ 4/73 
POSTTION 74"23,0N, 94m19,0W GMT 16,2 
RESULTS OF STD CAST 87 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
T D VEL 
9 e1,72 31,43 10 25,31 263,0 0,0 0,0 1436, 
15 “1.74 31,89 15 25,68 232,5 0,43 0,02 1437, 
20 71,75 32,08 20 25,683 217.9 0,24 0,04 1437, 
30 -1,57 32,23 30 25,95 206,7 0,45 0,09 1439, 
50 ~1,41 32,51 S0 26,17 184,9 0,84 0,25 1440, 
75 ~1,40 32,69 74 26.32 170,7 1,29 On See 144s. 
100 1,32 32,A6 99 26,45 158,4 15, 70 0,99 1442, 


125 mlee? 33,04 124 26,60 144,4 2,08 in 3S, 14463, 


PERE ReMi Es lis) 


122 


ST GMA-T 


2a) 26 a 28 
TEMPERATURE 
fat -1.4 el 6 


AD 


80 


120 


160 


200 
on 


27 APRG 73 
GMI. 635 
STN-BAOS 


Ste 
SAT we 


i 
OO 


5 


34 


ips 


DATF 23/ 4/73 


98 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 73"473= 28 STNwe BANS 
POSTTION 74e1B,0N, 94819,0W GMT 16,6 
RESULTS OF STD CAST 
PRESS TEMP SAL SIGMA PRESS 
T 

0,0 71,77 78,33 
1,67 °1,72 80,00 
3°33 “1.71 off scale 81.67 
5,00 1,71 83,33 
6,67 71,68 31,54 25,39 85,00 
8,33 “1,64 31.66 25,49 86,67 
10,00 71,64 31,83 25,62 88,33 
U6y e1,65 31,95 25,72 90,00 
13,33 «1,65 32,00 25,76 91,67 
15,00 #165 32,03 25,79 93,33 
16,67 =1,66 32,04 25,82 95,00 
18,33 “1,65 32,10 25,84 96,67 
20,00 71,65 52.158 25,87 98,33 
21,67 71,65 32,17 25,90 100,00 
23,33 71,65 32,17 25,90 101,67 
25,00 71,64 32,19 25,92 103,33 
26,67 wih on 32,20 25,93 105,00 
28,33 #1,64 32,22 25,94 196,67 
30,00 71,64 32,23 25,95 198,33 
31-467 -1,45 32,26 25,97 110,00 
33,33 1,65 32.26 25,98 111,67 
35,00 e165 32,26 25,97 113,33 
36,67 71,65 32,26 25,98 115,00 
38,33 71,65 32,27 25,98 116,67 
40,00 e164 32,28 25,99 118,33 
41.67 =1,64 32,30 26,03 120,00 
43,33 e1,64 32,31 26,02 121,67 
45,00 1,64 32,33 26,03 123,33 
46,67 71,64 32,32 26,03 125,00 
48,33 e1,64 32,33 26.03 126,67 
50,00 91,64 32,33 26,03 128,34 
51.67 #1,63 32,33 26,03 130,00 
$3.33 1,63 32,34 26,04 1034..67 
55,00 ~1,62 32,36 26,06 133,34 
56,67 w1,61 32,40 26,09 135,00 
58,33 -1,60 32,41 26,10 136,67 
60,00 °1,59 32,43 26,12 138,34 
61,67 #1,58 32,45 26,13 140,00 
63,33 #1257 32,47 26,14 141,67 
65,00 ~1,55 32,49 2616 143,34 
66,67 31156 32,51 26,18 145,00 
68,33 71,54 32,52 26,18 146,67 
70,00 “1,51 32,55 26 "20 148,34 
71,67 wi,5! 32,57 26,22 150,00 
73,33 1,5! 32,58 26.23 Bed es 
75,00 #1,50 32,58 26,23 153,34 
76,67 #1,49 32,61 26,25 155,00 


TEMP 


1,49 
7/1 ,50 
“1.54 
#1{,55 
e1,51 
{1,46 
#1,46 
71,45 
#1,45 
e1,44 
21,42 
=1,41 
1,42 
#146 
71,52 
1,55 
1,56 
#1,57 
#{,59 
#1,61 
©1,61 
1,62 
1,63 
-1,63 
#1,63 


SAL 


32—¢62 
32,63 
32,68 
32,70 
32,71 
32,74 
32,75 
32,75 
32,76 
32,76 
32,78 
32,79 
32,79 
32,80 
32,50 
32,61 
32,82 
32,83 
32,83 
32,84 
32,84 
32,85 
32,86 
32,87 
32,88 
32,89 
32,90 
32,91 
32,9) 
32,92 
32,95 
32,98 
32,99 
32,99 
32,99 
33,00 
35,01 
33,01 
33,92 
33,06 
33,09 
33,11 
33,12 
LB 
33,13 
33,15 
33,14 


REFERENCE NO, 


73e473~ 28 


POSTTION 7T4e18,0N, 
RESULTS OF STN CAST 


94a19,0w 


124 


STNe BAO0S 


GMT 16,6 
98 POINTS TAKEN FROM ANALOG TRACE 


DATE 23/ 4/73 


SAL 


33,14 
33,14 


DATE 23/ U/s73 


POT EN 


9,0 

0.91 
1,02 
0,94 
0,09 
0,26 
0 £56 
0,93 
1,38 


PRESS TEMP SAL SIGMA PRESS TEMP 
T 
156,67 71,27 S345 26,67 160,00 e1,c7 
ISB. Buc latter 33nd us, 26588 164.67) m4 s29 
REFERENCE NO, 73e473" 28 SINwe BAQS 
POSTTION T7Um1R,O0N, 94"19,0W GMT 16,6 
RES'ILTS OF STD CAST 98 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTR SIGMA SVA DELTA 
T ) 
6 1.68 31.53 7 25,38 257,0 0,0 
10 71,64 31, es 10 7,62 ‘\23n.4 0,98 
Me =1,65 32,93 15 25,79 2ah,4 0,20 
30 w1,64 32,23 30 25.95 2:06),.0 0, <S2 
50 71,64 32,33 50 26,03 198,5 0,92 
yao 71,50 32,58 74 26,23 178,9 1,39 
190 #146 32,80 99 26,40 162,6 1 Jo} 
125 #1,59 32,91 124 A650  1S53%5.1 e ge 
150 el,ec7 33. tS 149 26,67 137,3 eo tale, 


1,89 


SOUND 
VEL 
1437, 
1437, 
1438, 
1438, 
1438, 
1439, 
1440, 
1441, 
1441, 
1443, 


Birch gta nev tnd ee 


125 


SI GMA-T 


Ze) 26 ne 28 
TEMPERATURE 
THe -1.4 4 FU. 


Ap 


80 


120 


160 


2005 
a6 


il G 
23 APR: 43 
GMT-—1 780 
STN-BAO6 


we 
SAbal NIT hs iQ/ 


33 
00 


34 


126 


DATE 23/ 4/73 


94 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 73°473% 29 STNe BA06 
POSITION 74@1%,0N, 94"19,0W GMT 17,90 
RESULTS OF STD CAST 
PRESS TEMP SAL SIGMA PRESS 
T 
0,0 1,74 TA, 335 
1,67 1,67 80,00 
3.535. wher 81,67 
5°00 °1,67 off scale 83.33 
6,67 -1,66 85,00 
8,33 #1,64 86,67 
10,90 #1,67 $147 es, 34 BB, 33 
We ~1,67 31 Foi a5 47 90,00 
1325 1,66 Ly a. eo 59 91,67 
15,00 1,66 31,53 25,39 93,33 
16,67 71,66 31.54 25,39 95,00 
18,33 o1,63 31,56 25,40 96,67 
20,00 «1,60 Sfc6s> (25,87 98,33 
21,67 1,57 31,73 25,94 100,00 
23,353 #1,55 31,81 25,61 101,67 
25,00 71,51 31,89 25,67 103,33 
26,67 1,49 31,92 25,69 105,00 
28,33 71,46 31,97 25,74 196,67 
30,00 #144 32,01 25 off f 108,33 
BHSO7 =1,49 32,04 25,79 110,00 
33,33 1,48 32,10 25,84 111,67 
35,00 e146 Se a1 5 25,87 173535 
36,67 e1,48 32,18 45,93 115,00 
38,33 m1,46 32,22 25,94 116,67 
40,00 71,44 32,25 25,96 118,33 
41,67 1,45 32,27 25,98 120,00 
43,33 o1,45 32,27 25,98 eto 
45,90 #1,446 ee 26,02 ae PRES 
46,67 71,44 3c 405 26,05 125,00 
4&, 33 e142 32,37 26,06 126,67 
50,90 71,42 32,38 26,07 128,34 
$1.67 1,41 ae 39 26,07 130,00 
53405 w1,41 32,40 26,09 131,67 
55,00 w1,41 32,42 26,10 133,34 
56,67 m1,41 32,45 26,12 135,00 
58,33 ~1,40 32,47 26,14 136,67 
60,00 1,40 32,47 26,14 138,34 
61,67 21,40 32,48 26,15 140,00 
63, 3% ~1,40 32,50 26,17 141,67 
65,00 71,40 32,51 26,17 143,34 
66,67 #1,40 ee 26,19 145,00 
68,33 e140 32.55 26,20 146,67 
70,00 e140 32,56 26,21 148,34 
71,67 °1,40 32.97 26,22 150,00 
ee: 71,40 32,58 P6,23 ‘5 i767 
75,00 71,39 32,59 26,2h 153,34 
76,67 #1 ,38 32,61 26,25 155,00 


TEMP 


o1,58 
1,58 
21,38 
#1,57 
#1,37 
#1, 56 
=1,36 
#1,35 
#1,35 
°{,355 
Ck re ke. 
#1,34 
#1,34 
71,33 
71,33 


SAL 


32,62 
32,65 
32,67 
32,68 
32,69 
32,71 
32,75 
32,74 
32,74 
32,75 
32,77 
32,78 
32,80 
32,81 
32,81 
32,81 
32,82 
32,82 
32,83 
32,84 
32,85 
32,86 
32,86 
32,87 
32,88 
32,88 
32,89 
32,89 
32,99 
32,99 
32,90 
32602 
32,93 
32,93 
32,94 
32,95 
32,95 
32,96 
32,97 
32,99 
33,01 
33,95 
33,06 
33,96 
33,07 
33,07 
33,08 


127 


REFERENCE NO, 738473" 29 STNe RAN6 DATE 23/ 4/73 
POSITION 74e13,0N, 94819, 0W GMT 17,0 
RFSULTS VF STD. CAST 94 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
T ») VEL. 
9 #1,67 31,46 10 25,33 260,5 0,0 0.0 1437, 
15 =1,66 31,53 15 25,39 259,8 0,13 0,02 1437, 
20 =-1,60 31.43 20 25,47 252,4 0,26 0,00 (137) 
30 01,44 32,01 30 a5,/1 ee ser pee HH) 0,19 1439, 
50 #o1,42 32,34 50 26,07) 425, ¢ 0, Fil 0,27 1440, 
75 «1,39 32,59 7a 26,24 178,4 lie oe 0,56 1441, 
109 =1,33 32,81 99 26,41 162,2 1,80 0,94 1442, 
125 ~1,31 32,90 12d 26,48 155,0 2,20 1,39 1442, 


1590 -1,28 33,06 149 26,62 142,2 2 at 1.92 1443, 


DEPTH (METRES} 


40 


80 


120 


160 


128 


Sh EME alt 
26 


a 


TEMPERATURE 
-1.4 el 


G 
2S) eRe to 


GMT- 2005 
STN-WCO1 


32 
SAE TN Ease 7 


33 
00 


28 


“O26 


34 


REFERENCE NO, 


73"d473= 30 


POSITION 7Ue47,0N, 
RESULTS OF STD CAST 
PRESS TEMP SAL. 
0,0 =1,75 32,76 
Leo, ©1,75 32,76 
3,33 °1,75 32,83 
5,00 1,75 32,90 
6,67 -1,76 32,93 
8,33 ~1,76 32,96 
10,00 “1,76 32,97 
11. 67 o1,76 32,99 
13, 3% 71,76 33,01 
15,00 01,75 33,03 
16,67 -1,75 33,04 
18,33 1,75 33,06 
20,90 ~1,75 33,07 
ral ig she 1,75 35,08 
23,33 71,74 33,09 
25,90 71,73 35,69 
26,67 ~1,73 33,109 
28,33 “1,73 33,10 
30,00 -1,73 33,10 
31,67 #1,73 33.11 
3% 36, 00a, 73. 0°33, 1% 
35,00 1,73 STAT p 
36,67 “1,73 ssn 
38,33 71,72 33711 
40,090 ~1,72 33.44 
44,67 ~1,72 33 
43,33 eji,/7e 35 1 
45.00 ~1,71 33510 
46,67 w1,70 33,10 
48,33 -1,70 33,10 
50,00 ~1,70 33,10 
51,67 #170 33,10 
53,33 »i,70 33,10 
te HPO ON) =1,70 53 fo 
56,67 71,70 3310 
SA, 33 ~1,70 33,10 
60,00 71,70 33,10 
61,67 71,70 33,09 
63,33 -1,70 33,10 
65,00 =1,70 pas 
66,67 21,70 33 0 
68,33 -1,70 33,10 
70,00 71,70 35,10 
7A an 71,70 5a 
L3ea3 =1,69 5340 
75,00 “1,69 23.10 
76,67 71,69 33.19 


key 


DATE 23/ 4/73 


93 POINTS TAKEN FROM ANALOG TRACE 


STNwe WCCO] 
93"11,0% GMT 20,1 
SIGMA PRESS 
T 
26,38 78,33 
26,38 80,00 
26,44 81,67 
26,50 83,33 
26,52 85,00 
26,94 86,67 
26,56 88,33 
26,97 90,09 
26,59 91,67 
26,60 93,353 
26,61 95,00 
26,63 96,67 
26,64 98,33 
26,65 100,00 
26,65 10%,67 
26,65 103,33 
26,66 105,00 
26,646 106,67 
26,66 108,33 
26,66 110,00 
26,67 111,67 
26,67 NUS goo 
26,67 115,00 
26,67 116,67 
26,67 118,35 
26 b7 120,09 
26,66 tel or 
26,06 Les. 
26,66 125,00 
26,66 126,67 
26,66 128,34 
26,66 130,00 
26,66 131,67 
26,66 133,34 
26,66 135),00 
26,65 136,67 
26,65 138,34 
26,65 140,00 
26,65 141,67 
26,65 143,34 
26,66 145,00 
26,66 146,67 
26,66 148,34 
26,66 150.00 
26,66 151,67 
26,66 153,34 
26,66 


TEMP 


°1,69 
#1,69 
#1,69 
#1,68 
*1,68 
#1 ,68 
#{,68 
71,68 
w1,67 
#1 ,67 


SAL 


33,10 
33,11 
33,11 
33,11 
33,11 
33,10 
33,10 
e500 
33,10 
33,10 
$3,190 
33,10 
33.10 
33,10 
33,10 
33,09 
33,09 
33,10 
33,10 
33,10 
33,10 
33,10 
33,10 
33,10 
33,10 
33,10 
33,10 
$5510 
33,10 
33,10 
33,11 
33,10 
33,10 
331d 
33,10 
33,10 
33,10 
33,109 
7S us 
ee 
33,11 
33,14 
33,15 
33,14 
33,14 
33,15 


130 


REFERENCE NO, 73"47%= 30 STN» ¥*COL DATE 23/ 4/73 
POSTTION T4el7,0N, 9311.08 GMT 20,1 
RESULTS OF STD CAST 9% POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
ij D VEL 
0 #1,75 32,76 0 26,38 165,4 Oa) 0,0 1438, 
! #1,75 32,76 1 26,38 165,7 0,02 0,00 1438, 
3 1,75 = 32.82 3 Eee, 43 “16052850, 05 0,00 1438, 
#1,75 32,99 5 26,50 154,4 0,08 0,00 1438, 
7 ©1,/76 32,94 7 26,53 i199 74 0,11 0,09 1438, 
19 71,76 32,97 10 26,56 148,9 0, 56 0,01 1438, 
130 4oel 75 NESS. OS 190@"26.60 140f865 0,23 0,02 1439, 
eo “1,75 33,07 20 26,604 141,53 0,30 0,03 1439, 
30 o1,73 33,19 30 26,66 138,8 0,44 0,07, [h439% 
50 st<Tt 33,19 50 26,66 138,9 0,72 0,18 1440, 
75 #1, 69 33,10 74 26,606 138,7 1,07 0,40 1440, 
100 ~1,66 $3510 99 26,65 139,0 1,41 O,2T1b4die 
les #1,59 33,10 124 26.66 138,4 1,76 1,86, 8s401% 


150 “1,59 33,14 149 26,608 135,8 2,10 1,59 1442, 


DEPTH. (METRES) 


40 


80 


120 


160 


hoa 


SIGMA-T 


TEMPERATURE 
158 +] 


G 
23 APRs, és 
GMT-2025 
STN-WCO2 


me 
SAL INIT bas/ 


33 
00 


28 


= 2 


34 


i3c 


DATE 2370/15 


91 POINTS TAKEN FROM ANALOG TRACE 


REFERENCE NO, 758473 31 STNwe WCO0e 
POSTTION 74e47,0N, 92%58,9W GMT 20,4 
RESULTS OF STD CAST 
PRESS TEMP SAL SIGMA PRESS 
T 

0,0 71,76 32,43 26,11 76,67 
11, 6F-—--- J 993-11 3e,de 1 eb Thess 
3,33 71,73 32,44 26,12 80,00 
5,90 ~1,73 32,45 26,13 81,67 
6,67 “1,73 32,45 26,13 83,33 
B, 33 ~1,7% 32,44 26,13 85,00 
10,90 ~1,73 32,45 26,14 86,67 
11467) «01393 232069) eee 88,33 
13263 ~1,73 32,64 26,28 90,00 
15,09 71,73 3e,71 26,34 91,67 
16,67 ~1,7! 32,91 26,590 93,33 
18,33 =1,70 33,00 26,58 95,00 
20,09 21,69 33,02 26,59 96,67 
21,67 ~1,67 33.05 26,62 98,33 
23,33 1,68 33,07 26,63 100,00 
25,00 71.69 33,08 26,64 101,67 
26,67 71,69 33,07 26,64 103,33 
28,33 71,69 33,07 26,64 105,90 
30,90 71,69 33,08 26,04 106,67 
34,67 “1,69 33,08 26,64 108,33 
33,53 #1,69 33,08 26,64 110,00 
35,00 71,69 35,08 26,64 BIR 
36,67 o1,79 33,08 26,64 113,33 
38,33 ~1,70 33,08 26,64 115,00 
40,00 #169 33,08 26,64 116,67 
41,67 e169 33,08 26,64 118,33 
43,33 -1,69 33,09 26,65 120,00 
45,00 01,69 33,09 26,65 lei gon 
46,457 71,69 33,09 26,65 123,33 
4A, 3% 71,68 33,09 26,65 125,00 
50,00 @1,67 33.09 26,65 126,67 
a Bers ty 1,67 33,99 26,65 128,34 
53,33 “1,67 33,09 26,65 130,00 
55,00 71,67 33,09 26,65 131,67 
56,67 °1,66 33,08 26,64 133,34 
58,33 #1646 33,09 26,65 135,00 
60,00 ~1,65 33,09 26,65 136,67 
61,67 71,66 33 0R 26,64 138,34 
63,33 1,65 33,08 26,64 140,00 
65,00 ~1,65 33, 0R 26,64 141,67 
66,457 71,56 33,09 26,64 143,34 
68, 33 “1,47 33,08 26,64 145,00 
70,00 “1,68 33,08 26,64 146,67 
7 oe? 71,68 33,08 26,64 148,34 
7355 71,66 33,08 26,64u 150,00 
75,00 71,65 33,08 26,64 


T.EME 


#1,65 
=1,61 
e1,61 
#1 ,60 
©1,59 
1,59 
#1,57 
»1,98 
#1,57 
o1,97 
#1,97 
of 67 
71,96 
#1,56 
“1,58 
1,99 
#1,99 
#160 
#1,61 
e161 
#1 ,60 
21,59 
w1,°9 
ey eee ce 
#1 ,99 
71,60 
«1,60 
e160 
=1,60 
21,69 
#1,60 
#1,60 
#1,60 
e160 
-1,60 
e1,60 
e1,60 
1,69 


SAL 


33,08 
33,08 
33,08 
33,09 
33,08 
33,09 
33,09 
33,09 
33,09 
33,09 
33,09 
33,09 
33,09 
33,10 
33,10 
33,19 
33,10 
33,10 
33,10 
33,10 
$311 
Seg lcl 
33,11 
33,11 
33,11 
33,1! 
33,11 
33,11 
33,11 
33.11 
33,11 
S54 
33,11 
a5 Ate 
33,11 
ey 
33,13 
33,11 
a5 ete 
33,12 
Ra rie 
yo 
33,12 
33,12 


133 


REFERENCE NO, 738473 31 STNwe wO02 DATE 23/ U/s73 
POSTTION 74"47,0N, 92858,0W GMT 20,4 
RESULTS UF STN. CAST 91 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
T D MEL 
0 ~1,76 32,43 0 26,11 We inw 0,0 0,9 1438, 
1 01,74 32.42 1 26,13. 49 ts 0,92 0,00 1438, 
3 mu leeh! 3 32,43 4 26,12 190,5 0,06 0,00 1438, 
5 -1,73 32,45 5 26,13 {89,2 0, 1:0 0,00 1438, 
7 1,73 32,45 7 26,13 189,4 0,13 0,09 1438, 
10 71,73 32R5 19 26,14 188,9 ae Pe) Oig 9. 114588 . 
15 w1,73 32,7! ‘Ss 26,34 169,1 0,28 One 11436, 
20 1,69 33,%e 20 26,99 45,73 0,36 0.93 1439, 
30 71,69 33,08 30 26,64 144,1 0,50 0207 1439, 
50 =1,67 33.09 50 26,65 139,9 09,78 0,18 1440, 
75 71,65 33,08 74 26,64 140,2 14,143 0,41 1440, 
100 #1,58 33,10 99 26,65 139, 1,48 0,72 1441, 


125 #{,460 33,11 124 26,67 137,7 4,83 1,12 1443, 


DEPTH METRES 


134 


SITGMA-T 


23 26 a | 28 
TEMPERATURE 
ol Ae -1.4 ral = UG 


40 


80 


120 


160 


200 
31 


2oetbiee 13 
GMT- 2050 
STN-WCO3 


Be 
SALINITY O/ 


33 
00 


34 


REFERENCE NO, 73473" 32 


POSITION 740e47,0N, 
RESULTS OF STD CAST 
PRESS TEMP SAL 
0,0 1,77 32,06 
1,67 ©1,75 32,06 
a 3s 01,74 32,05 
5,00 “1,74 32,08 
6,67 e1,74 32.11 
8,33 71,74 32,14 
10,090 71,74 32.18 
Ey aa e1,74 32.21 
13,33 e174 32,19 
15,00 el,74 32,48 
16,6700 eT aTe.o 32.78 
18,33 ~1,73 32,98 
20,00 e1,72 33,08 
21,67 m1,72 33,10 
2533 0 0 6 fh7e! 633,11 
25,90 e1,72 33.12 
26,67 ~1,71 33,12 
28,33 71,71 33,13 
30,00 e1,7! 33,13 
31,67 1,70 33,12 
33,33 =1,70 33,12 
35,00 -1,69 33,12 
36,67 -1,69 33.12 
38,33 71,69 33 ie 
40,00 1,69 33,12 
41,67 -1,69 33.12 
43,33 71,69 S50 hie 
45,090 =1,67 33,12 
46,67 ~1,67 33.12 
48,33 71,68 33.42 
50,00 71,68 33,12 
51,67 =1,67 33.12 
53,33 71,66 33,12 
55,00 71,66 33.13 
56,67 ~1,69 33,13 
58,33 71,70 33.13 
60,00 “1,70 33,13 
61.57 71,70 5340 
63,33 -1,70 33,13 
65,99 -1,70 Ks Toe Be 
66,67 71,70 33.14 


135 


DATE 23/ 4/73 


81 POINTS TAKEN FROM ANALOG TRACE 


STNe wWwCO03 
92"4%,0W GMT 20,8 
SIGMA PRESS 
T 
a5 81 68,33 
25,81 70,00 
25,81 71,67 
25,84 73,33 
25,86 75,00 
25,88 76,67 
25,92 78,33 
25.93 80,00 
25,92 81,67 
26,15 Bs, 33 
26,37 85,00 
26,56 B6,67 
26,65 8B, 33 
26.66 90,00 
26,67 91,67 
26,68 23,55 
26,68 95,00 
26,68 96,67 
26,68 98,33 
26,68 100,00 
26,67 1012687 
26,67 103,33 
26,67 105,00 
26,67 106,67 
26,67 108,33 
26,67 110,90 
26,68 111,67 
26,68 113,33 
26,67 115,00 
26,67 116,67 
26,68 118,33 
26,68 120,00 
26,68 121,67 
26,68 123,33 
26,68 125,00 
26,68 126,67 
26,68 128,34 
26,49 130,00 
26,69 We SP els 
26,69 133,34 
26,69 


TEMP 


e#1,69 
e1,67 
#1,67 
#1,66 
#1,65 
~1,65 
# 1,64 
#1,63 
71,63 
=1,63 
#1 63 
e1,63 
71,63 
e1,64 
sia 
#1,63 
#163 
71,64 
# 1,64 
e{/,64 
@ 1,64 
wi ,64 
=1,64 
#1 ,64 
e164 
w 1,64 
©1,64 
e164 
#1 ,64 
#1,64 
=1,64 
e1,63 
#1,63 
71,53 
#1,63 
e1,63 
ates 
#163 
e©1,63 
~1,604 


SAL 


33,14 
33,14 
33,15 
33.15 
33,15 
33,16 
33,16 
33,16 
33,17 
Tyee 
33,17 
ats 1g 
BS cig 
33,17 
Lee 
a 
33,17 
33,17 
33,17 
i es 
53517 
33,17 
33,17 
33,17 
53.47 
33,17 
33,17 
5007 
33,17 
e307 
Se ty: 
S217 
33,17 
es 
Liban by) 
S3g7 
cee Neg 
En 
HO 


SIGMA 
T 


26,69 
26,69 
26,70 
26,70 
26,70 
26,70 
26,70 
C6, Ta 
26,7) 
26,71 
26,71 
26,71 
26,7! 
26,71 
26,71 
26,71 
26,71 
26,7! 
26,71 
26,71 
26,71 
26,73 
26,71 
26,7! 
26,71 
26,71 
26,7) 
26,71 
26,71 
26,7! 
26,73 
26,71 
26,7! 
26,71 
26,71 
26,71 
26,71 
26,71 
26,71 
26,71 


136 


REFERENCE NO, 73e473= 32 STNe W003 DATE 23/ 4/73 
POSTTION 74ed7,9N, 92943, 0W GMT 20,8 
RESULTS OF STD CAST &{ POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA SVA DELTA POT EN SOUND 
T D VEL 
0 o1,77 32,96 0 25,81 219,4 0,0 0,0 $4377 
1 01,76 32.06 1 25,61 219,7 0,02 0700.A4.43.74 
3 #1,74 32.95 z 25,81 219,8 0,97 0,00 1437, 
5 ein 7u 32,08 5 25,84 217,4 epee a | 0,00 1437, 
7 71,74 32,12 7 25,86 214,9 0,45 0,01,)44374 
10 #174 32,18 10 25,92 209,9 0,22 0,07. L44376 
15 01,74 32,48 15 26,15 187 ,¢ 0,32 0,02 1438, 
20 e172 33,08 20 26,65 140,4 0,40 0,04 1439, 
40 mie td 33,13 30 26,608 13742 0,94 0.07. (44395 
50 #168 33,12 50 26,68 137,53 0,81 0,19 1440, 
75 #165 33,15 74 26,70 134,9 1 15 0,40 1440, 
100 e164 33,17 99 26,71. 13355 1,49 070. 144016 


125 #1635 ee TY 1e4 26,71 133,4 1,8? 1,08 1441, 


DEPTH (METRES) 


137 


ST GMA-T 


ae 26 aa 28 
TEMPERATURE 
—1 33 -1.4 = | >W-6 


40 
80 
120 
ae 23 APR. 73 
GMT-2115 
STN-WCO4 
200 


31 Se oye. 34 
Sethe / 00 


REFERENCE NO, 


732473~ 33 


POSTTION 74047,0N, 
RESULTS OF STD CAST 
PRESS TEMP SAI. 
0,0 {,76 32,39 
1,67 "1,76 32,39 
3,33 1,76 32,39 
5,00 1,76 32,39 
6.67 «ii tte” SHanse 
8,33 Lo7 see tu 
{odo | siete | Seto 
11,67 1,76 32,41 
1333 L716 Wages 
15,00 1,76 32,50 
16,67 1,76 %32,56 
18,33 1,76 32,61 
20,00 1,76 32,66 
21,67 Lara Beysatu 
23,33 1,73 32,94 
Sects wits ea eae 
26,67 1,73 32,98 
28,33 1,73 33,04 
Ae Meet ile FMS SL 
31,67 1,73 33,15 
33,33 1,73 33,15 
35,00 L733. “Seis 
36,67 C730 Sb 
38, 3% eee be hae 
40,00 1,73 33.15 
ieee wf O78) oes oed 
43, 3% f7e). Eko 
45,00: 1,70 33.22 
Ue SGT! cwliat sees 
WB ay el 67 9 35.25 
50,00 (eon ea 
OT. «Paes ar Bemee i 
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DATE. 23/7 4/1 


65 POINTS TAKEN FROM ANALOG TRACE 


STNew WCOY 
92%31,0W GMT 21,3 
SIGMA PRESS 
T 
26,09 53,55 
26,09 55,00 
26,08 56,67 
26,08 58,33 
26,08 60,00 
26,09 61,67 
26,09 63,33 
26,10 65,00 
26,14 66,67 
26,18 68,33 
26,22 10500 
26,26 TU 67 
26,30 73,33 
26,44 75,00 
26,53 76,67 
26,55 78,33 
26,56 80,00 
26,61 81,67 
26,67 83,33 
26,70 85,00 
26,70 86,67 
26,69 88,33 
26,69 90,00 
26,69 91,67 
26,70 93,33 
26,71 95,00 
26,73 96,67 
26,75 98,33 
26,76 100,09 
26,76 101,67 
AGCT? 103,33 
Foal Be Hg 105,00 


TEMP 


SAL 


33,24 
33,23 
33,23 
33,23 
33,23 
33,23 
33,23 
33,23 
33,23 
33,23 
33,23 
33,23 
33,24 
33,24 
33, 2d 
33,24 
33,24 
33,24 
33,24 
33,24 
33,23 
33,23 
33,23 
33,23 
33,23 
33,23 
33,23 
33,23 
33,24 
33,24 
33,23 
33,23 


EST 


REFERENCE NO, 73ed473= 33  STNe WOO DATE 23/ 4/73 
POSTTION 74—47,0N, 92m31,0W GMT 21,3 
RESULTS OF STD CAST 65 POINTS TAKEN FROM ANALOG TRACE 
PRESS TEMP SAL DEPTH SIGMA S8VA DELTA POT EN SOUND 
T D VEL 
p4e =1% 767? 32439 0.98 26,09 hyet4 0,0 Omt0: af Las7, 
133 eit Tele 32339 1 26,09 193,7 0,02 oF 00s 1437 . 
50" win ThA 323559 3 26,08 193,8 0,06 0,00 1437, 
5S 1476) 332,39 5 26,08 193,9 0,10 0,00 1438, 
75S 1% 75"% $2439 7 26,08 193,8 0,14 0,00 1438, 
p08 w14 76'S S24G0 10 26,09 192,8 0,19 O,(01b 1458, 
15 1,76 32,50 15 26,18 184,9 0,29 0,02 1438, 
20 1,76 32,66 20 26,30 173,2 0,38 0,04 1438, 
BO sin Vers 33Ra2 30 «= 26, 67: «137,8 + 0,53 0,08 1439, 
59 1,68 33,24 Sn" 26,77 428,5 0,80 0,18 1440, 
75543 mini 17% 33s THOS 26,78 WeInT 1s, bee 0,39 1440, 


NOLO = 1/6975 33h 99 26,77 128,0 1,44 0.67 1441, 


DERDA I MEtRES? 


20 


A0 


60 


100 
31 
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ST GMA-T 


TEMPERATURE 
-1.4 mil 


23 APR. 93 
GMT-2140 
STN-WCOS 


Sa 
SRE ING ies 


Sis 
00 


34 


REFERENCE NO, 


7T3eN7T3e 34 
T4e47,ON, 


SAL 


Sees 
32,23 
32,23 
32,25 
32,25 
32,24 
32.24 
32,24 
32,23 
32.2% 
Seces 
32,¢3 
32.24 
32,26 
32,28 
32,32 
32,39 
32,5? 
32,94 
33. 08 
Re EG 
33.14 
yh eg 


POSITION 
RESULTS OF STD CAST 
PRESS TEMP 
9,9 m1,81 
Liege wy, i? 
3,33 71,76 
5500 1,76 
6,67 “1,76 
8,33 =1,76 
10,00 1,75 
ig OT 71,75 
o> 5 evo 
00 ont at d=) 
1a aS 71,76 
18,33 1,75 
20,90 e175 
2167 gs 
23,33 ey Ae) 
25,00 w1,74 
26,67 e1,74 
28,33 1,73 
30,00 ~1,70 
le 7 ~=1,67 
33,33 #1,67 
$a:,00 “1,67 
36,67 “1,66 
36,33 wb oS 


REFERENCE NO, 


33,15 


73eh7T Fe 34 
T4Ueh47,0N, 


SAL 


32,23 
32,25 
32.05 
32,25 
32,25 
32,24 
32,23 
32,204 
32,94 
Bo—61 9 


POSITION 
RFSULTS OF STD CAST 
PRESS TEMP 
0 71,81 
i #1,79 
3 1.76 
5 ~1.76 
7 71,76 
10 m1. 7 
15 #1,75 
20 75 
30 1,70 
50 1,63 
vam 58 


33,27 


141 


DATE 23/ 4/73 


48 POINTS TAKEN FROM ANALOG TRACE 


TEMP 


={,64 
#1,64 
#1 ,64 
71,64 
71,64 
w1,63 
#1,63 
71,63 
71,63 
e1,62 
#1,62 
w1,62 


DATE 23/ 


DELTA 
p 
0,0 
0,02 
0,06 
0,10 
Catia 
0,21 
0,31 
0,41 
0,60 
0,88 
1,20 


STNe WCOS 
92=19,0W GMT 21,7 
SIGMA PRESS 
T 
25.75 40,00 
25,95 41,67 
25,95 43,33 
rae Hf 45,00 
Pada PN df 46,67 
20,76 48,33) 
25,96 50,00 
25.96 51,67 
25.95 S333 
25,95 55,00 
25,95 56,67 
25,95 58,33 
25,96 60,00 
25,98 61,67 
25,99 63,33 
26,03 65,00 
Op 09 66,67 
26,19 68,33 
26 52 70,00 
26,64 71,67 
26,66 75.33 
26,69 75,00 
26,68 76,67 
26,69 78,33 
STNwe WOOS 
92°19,0W GMT 24,7 
48 POINTS TAKEN FROM ANALOG 
DEPTH SIGMA SVA 
ng 
0 en.9 7%, (20651 
(225295. 206. 3 
3 25.95 206,2 
S 25,97 204,7 
7 25,97 204,9 
10 25,96 205,4 
15 25,95 206,4 
20 25,96 205,0 
30 26,Se 7 1547 
Sac aca sel Se 
74 26,/9 126,4 


SAL 


33,15 
33,18 
33,18 
33,19 
33,19 
33,19 
33,19 
33,19 
oh eS 
33,25 
33,23 
33,23 
33,23 
33,23 
33,24 
33,24 
33,25 
33,26 
3427 
33,27 
33,27 
33,27 
33,27 
33,27 


4/73 
TRACE 
POT EN 


0,0 

0,00 
0,00 
0.99 
0,01 
0,01 
0,02 
0,04 
0,09 
0,20 
0,40 


SOUND 
VEL 
1437, 
1437, 
1437, 


ee Jae 


oF, 0S 


$v,a 


et,a9. 


v.85 


ee 


oer 


m1, ft 


ON .Ee 
‘ee Tk: 
VE ede 
imeke 


At, UE 
FG, FE 
tee 


Ey tt 


c ne ed 


beer 


8S, &¢ 


f c.f 
eT 


rs ze * 


Sues 
$,8f 
(S,€€ 
' Tha 
18,22 


WaT 


ate masinhalomalinal » a aww e 


he iw 
boi 
ba,te 


vey ree ves ue 


Kewie 
fa, te 


té.te | 


fa,t= 
ta te 
Gd te 
Sa,t« 
$4, 1.6 
bayt- 
io. fe 
lad, ji 


IS, te 


Ga, fe 
He vle 
Od le 
oO, ,le 
Fite 
v2, = 


Vela 
Ce le 


\OS atac 


Jo Wana wey 


70w wee 
TH Wha? tSe 
WgMAT BYWEOR Ap 


NITY. O/ 


AMDTE MTS5O 


e4 a8 
“Ot, as! ae 


tt a 


sci dey 


© 
Lae 
’ 


a” 
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O0EZ 


uJ 


St ‘ddd 


LAS OOLT 
0 


‘0 


So 


(Ww) 


ot 


Sa 


aunqes3ay - 3dIl 
S/WI0S 


Of O° o°0o 


aqadqddqd <4 


€L/ST “Udd OOLT 31150Yd LNSYYNID 10bE 


0°02 0° OE 0° Ob o°Os 
(W) Hid3d 


0° OT 


"0 
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STATION BAOL RARROW STRAIT 
CURRENT PROFILE (S) 


OF PTH SPEED OTRECTION NS ICOMP.. Ew COME 


CM) GCM 75 ) (CM/S) (CM/S) 
APR, 15,1973 18% A 3,0 (i os 0, Oy 
50 Os oO he ap 
Lae Oy OF, G, OK 
19,0 0, 0, 0, oe 
tay 0 ee 0, ie 0, 
20,0 an ae OF, OF 
25,0 0, 0, oe , 
30,0 1, BO, ips the 
35,0 a. ad, OH. oe 
40,9 De ud, ie 4, 
44,0 6, uo, 4, 4, 
SOR eS ata Steg Po8 | 5's,5 aN (. 0. Gs 
4,0 Le; Sto. Lay, ~1l2, 
wire ee 51. 10, =l2, 
10,0 Le, 340, hey "6, 
15,0 oe a1.0% Les wld, 
red UALS Oils 310, US ¢ ~15, 
25,0 ihe 320, 14, ele, 
5040 ei, a 13, wi6, 
a5, 0 Ce. 260, awd, eel, 
4o,0 Ges 260, m4, Bails 
45,0) Oe 2a0, Ai eel, 
AMR Le TS eka 87 ce 58 ay On Uys Que 
2. Ai ailoy np tu, 0, 
3,8 1B 0% i 0. 
4,7 14, o, 14, 0. 
5,6 Nhe . LD 0, 
ho 1%, S507 ess a3, 
ree boy 340, 1a, ett fe 
a,5 14, 330, 16, “9, 
9,4 ahs $30, 18, -10, 
14,0 2 Or, 270, ~0, =20, 
ane! ee ait Ole m0, m22, 
Ce PES es, 270, mO, wet 
26,4 ros 290, 9, =25, 
33,0 30, 279, “0, -30, 
BRO eA, Pun, m14, 224, 
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SI ‘4d 
Oop 1D gOzzZ 
0°O 
S‘0 
(W) 
o'r 
cet 
3inqos3y - 3011 
S/W 0S 
J 
N 


0°g9 0°sS 0'P o°e O°2 0°T 0° 
‘ a 
ae _ 
[ cs 


——» 


——» 


Be ep | 


EL/ST “Yd 0022 S3114OYd LNSYYNI TOE 


0°02 0° Oe 0° Ob o°0s 
(W) Hld30 


0°OT 


0°0 


16,1973 
16,1973 
16,7223 
16,1973 


16,1975 


16,1976 
16,1975 
16,1973 
16,1973 


16,1973 
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STATION BAOL BARROW STRAIT 
CURRENT PROFILE(S) 


DEPTH SPEED UIRECTION 
Cy (C473) 
2,8 18, 24o, 
2,8 pt a 260, 
eae 1 he 270, 
3,0 LS. enue 
@,> 13% 24d, 
4,0 LS, eres 
5,0 15; erg; 
6,0 i 260, 
tee 1h, 270, 
A,0 LAY ero, 
9,9 nay 210, 
LOLe bs erve 
15 5.0 19, 220, 
20,9 ha, 210s 
25,0 en, eed; 
30,0 [5 230, 
$5.0 ide 180, 
40,0 eve ie 
45,0 ho ye rS0q 
ROP, 16, S19; 
Lier, Le, 330, 
3,9 12, 320, 
$40 a 330, 


NS COMP 
(CM/S) 


Ew COMP 


(CM/S) 


uJ 


3inqesay - 3011 
S/W 0S 


EL/SI 


Ove 


“Udd ODT 


wary of 
4 Wy Wik 


y @ 
JIISO4d LNSAYYND TObE 


0°02 0°0¢ 0° Ob 0° 0s 
(W) Hid3d 


0° OT 


o°0 
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STATION BAQIL BARROW STRAIT 
CURRENT PROFILE(S) 


DEPTH SPEED DOITREGT ION Nop COMP. Ew COME 


(mM) (CM/S) (C™/5) (CM/S) 

APR, 16,1973 4825 3,0 ip 310, a, “S, 
APR, 16,1973 4z47 3,0 Q, 320, Uap -6, 
APR, 16,1973 142357 3,9 Be 270, wO, @B, 
4,0 a, 250, = 3, Pe a 

9,2 B:6 rly A -0, 78, 

6,9 Ess Caw, a - “T, 

7.0 Me e4uo, 24, =6, 

eo A, 250, ~3, "7, 

9,9 cas 2u0, oh, -7, 

10,2 ee ah. md, #7, 

15,0 9, 220, “7, “6, 

20,0 By 220, m6, “S, 

30,0 4, e30, ~3, = 5, 

35,0 D« 160, ae Ce 

40,0 i, 180, “7, 0, 

aS, 0 oe 190, 78, "1, 

APR, 96,1973 18355. 2450 6, 330, 5. =3, 
Qin o, 330, 2 #3, 

&,9 ae 320, O, =S, 

8,0 Ls 310, 2s “6, 

19,0 6, 300, 3, Ga 

19,9 he eo ~3, "8, 

20,9 5. eS0, ml, bal 

25,2 4. 220, Pe co 

30,0 6, 290, ae “6, 

35.0 ae 170. =, tn 

40,0 Te 199, -7, ei, 

45,0 A, 190, “8, “1, 

APR, 16,1975 15:47 3,9 5 3u0, Qe. nt 


APR, 16,1973 16% 3% 43,0 


oa 
es 
iw 
SN 
Qo 
s 
Nn 
= 
qa 
_— 
= 
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OL Oe ie 


QT “Udb 
O0v LW 0022 
0°0 


3LNWsSay - 3011 
S/W OS 


uJ 


ee 
PA \= 
ae a 
es nea 
ise 1 7 
Ye ony 
_ as 

Aa 
SS [ae 
i 


EL/91 “Ydd OOee SAIISOYd LNSYYND TOv_ 


0°0e 0° Ob 0°0S 
(W) HLd3d 


0°0¢ 


0° OT 
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STATION BAQL RARROW STRAIT 
CURRENT PROFILECS) 


DEPTH SPEED DIRECTION NS COMP Ew COMP 


chy" €ChZS } COMTS) (CM/S) 

APR, 16,1973 16235 3,0 bi. 0, 0, G5 
APR, 76,1975 2032 “3,0 hy 24uo0, o3, “6, 
APR, 16,1973 2084S sou A ean, mit. =7, 
APR, 16,1973 213 0 43,0 a. £50 m3, “8, 
APR, 16,1973° 22215 3,9 P54 260, a =13, 
APR, 16,1973 P2836 3,0 Lye. 169, oT lt, a, 
a, rk, 160, lt be a 

5,0 eh 180, wil, Oo; 

6,9 Uo as0. mB, ~10, 

jade x euod, =6, wll, 

A,0 og 5 aad, =7, ele, 

9,9 14, eun, =7, m1l?, 

10,0 1S 2ud, m6, ell, 

S50 ee een, "ic, #10, 

PO20 15, 200, “15, =S, 

25,0 V6, 220, #8, -7, 

56-0 1 ee 230, “7, 9, 

$50 LS, 230, ele, m)4, 

Hoo 2%, 210, =20, o1?, 

a5 0 1h, 1690, =16, Oo, 


APR, 


16,1973 


16,1973 
17.1973 
17,1975 


174g Ss 


23210 


23235 
12en 
1:47 


P2e9 


STATION BAQL BARROW 


US3 


CURRENT PROFILE(S) 


ORPTH 
(mM) 


SPEED 
(CM/S) 


DIRECTION 


250, 
239, 
230, 
230, 
210, 
210, 
180, 
180, 
17.0, 
189, 
180, 
160, 
160, 


270, 
300, 
290, 


aa. 
300, 
3400 
300, 
300, 
300, 
250, 
220, 
270, 
290, 
260, 
220, 
200, 


STRAIT 


NS COMP 
(€M/8S) 


wd, 
=9, 
°9, 
“10, 
-14, 
= 1,57, 
-18, 
=16, 
eli, 
on 
oc. 
MT 
mu, 


Ew COMP 
CCM /S2 
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Lt "Udi 

o00z 1WD OO E 
o°o 
So 
(W) 
o'r 
S‘T 

aLNsay - 3071 
S/W 0S 
= 
N 


a°s9 


/ 


& 


wr & & R® 
PSE KO eED 


v Vv 


EL/LI “ddd OOPT SSIITSOUd LNSYYND T0bd 


0°02 0° 0 0° Ob 
(W) Hid3d 


0° OT 


0°0 
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STATION BAN BARROW STRAIT 
CURRENT PROFILE(S) 


DEPTH SPEED NOIRECTION NS COMP EW COMP 


CM |} CCH SR CENT) (CM/S) 

APR, 17,1973 3:32 %.0 1, , iy, 0, 
4,0 i a 0, Weg 0, 

6,0 1s; 3u0, V0. “4, 

8.0 14s, 330, 10, “6, 

10,0 12, 300, 6, “10, 

The? 1%, 260, “2.4 13, 

20,90 7. 230, wi wig 

25,0 i 240, #5, -9, 

30,0 iv. 250, m6, w16, 

so Ae ips 230, wle, e114, 

40,0 eu, 210, “21, =1?, 

15,0 28, 200, ~22, =B, 

APN Ty VES DO SO ee os ie 0, 
APRS Lights 1at3s2 3.6 Se 300, is oa a 
3,0 Ne 340, Dt On 

4,0 an 310, ee -3, 

5,0 ve 34%, 2, “3, 

6,9 a. 300, ei on 

7.9 4. 290, 1, ad 

a) ub 280, 1, v4, 

9,0 ie 2R0, A eu, 

(te ae 2R0, a m4, 

15), ig 240, “2, m4, 

20,0 6, 300, a, “5, 

P50 9, 300, ae -8, 

40,0 Le 290, 6, 16, 

35,0 Ves, 230, -1?, elu, 

40,0 16, 220, “13, ell, 

45,0 ta. raat I 7A -6, 


APR, 17,1973 152 3 45,0 jae 210, “12, -7, 


156 


ise 


LT ‘Udy 
OO€ LW OOT2 


SLN10S3y - 3011 


S/W OS 


Li 


0°0 
S°0 
(W) 
O°T 


Soe 


i=) 
to 


Ov 


7 


Sage | 


Ove Oe O°T oOo 


“ddd OOle SAISOYd LNSYYND TOE 


o°OT 0°02 0° 0 0° Ob 0° 0s 
(W) Hld3d ; 


0°O 


APR, 


APR, 
APR, 
APR, 
APR, 


APR, 


APR, 


Pieters 


VIG LITS 
Vy 4S 
ViGgl7t 
C7 LST 
Pet 


18,1973 


Lforia 


STATION BAQL 
CURRENT PROFILE(S) 


NEPTH 
tha 


SPEED 
COM /S)) 


NWOW SCN DW 


RARR( Ww 


Ls 


DTRECTION 


50, 
50, 
50, 
50, 
40, 
50, 
330, 
280, 
2a0, 


STRAIT 


NS COMP 
COMPS 


NM TMM WWNN Ye 


a 
— 
i) 


Ew COMP 
(CM/S) 


006 


St ‘Ydb 
iW ODE 
o°0 


S°0 
(H) 
ot 


S‘T 
ainis3¥ - 3071 


S/W 0S 


€L/8t 


a2 O'T o°o 


VEY 


“Udi OOEO SAIIAOYd LNAYYND TOvE 


o°OT 0°02 0° 0€ 0° Ob 0° 0s 
(W) Hid3d 


o°O 
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STATION BAQL BARROW STRAIT 
CURRENT PROFILE(S) 


DEPTH SPEED . DIRECTION NS COMP Ew COMP 


(Mee aLGN 78) (CHS) (CM/S) 

APR, 18,1973 2cgis Seq i Tees, #16, 3, 
4,0 18, 1704 717, Le 

6,08 20; 70h 19, 3s, 

8,0 eSi. i os wee, 4, 

1:05,.0 cai. 190, mel, 74, 

Be ale 2 fe, 190, 20, =A, 

20,0 22, 190, #22, o4, 

25,9 Pan 190, 22, ma, 

30,0 ok. 190, ~20, oU, 

35,0 ese 190, m204 v4, 

40,0 32, 190, =32, “6, 

45,0 33, 190, =33, "6, 

APR, 18,1973 P2352 3,0 R, 0, By Oy, 
hag LO; 0, 1%, 0. 

6,0 14. 0, i.13, 0, 

B,9 14, 190, e14, -3, 

10,9 16, 200, “15, «5, 

1570 ee, 209, =?0, -7, 

20,0 1, 200, 715, m6, 

PS5,9 1%, 190, ~18, ar 

30,0 20 190, "20, ~3, 

45,0 25: 190, 724, el, 

40,0 eR, 190, “28, eS, 

45,9 CHO 200, 27, “10, 

APR, 18,1973 3230 3,0 1 oP 35m, 1%, die 
BPR. 16, 95075 3235. ah, 6 Le, 350, 12, m2, 
BPP. 16,1973 S245" od, 0 hile, ie Lite, O 
APR, 18,1973 S2G2 ~ 5,0 1ty 350, tae 72, 
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HISTORICAL STUDY OF TSUNAMIS - AN OUTLINE 


by 


Sydney O. Wigen 


Institute of Ocean Sciences, Patricia Bay 


Sidney, B.C. 


January 1978 


This is a manuscript which has received only 

limited circulation. On citing this report in 
a bibliography, the title should be followed by 
the words "UNPUBLISHED MANUSCRIPT" which is in 


accordance with accepted bibliographic custom. 


ABSTRACT 


This paper is intended to set forth objectives for a 
Study of Tsunamis; to summarize the preparatory work 
out at the International Tsunami Information Center; 
provide a procedural outline for those participating 
Study. 
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August 1976 


"When the tsunami broke down our homes our people 
tried to go to higher ground. If the water was 
above our knees a man could hardly stand, and 


women and children did not have a chance". 
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HISTORICAL STUDY OF TSUNAMIS - AN OUTLINE 


Detter off antroduction 


During the final months of his posting as Associate 
Director of the International Tsunami Information Center, 
Mr. Sydney O. Wigen has undertaken preparatory work on behalf 


of ITIC for a comprehensive Historical Study of Tsunamis. 


The Center endorses this Study, and authorizes Mr. Wigen 


to continue to co-ordinate and direct it on behalf of the Center. 


Bringing the Historical Study of Tsunamis to a success- 
ful fulfillment will only be possible with the co-operative 
participation of many researchers. From it may come a syste- 
matic body of knowledge that could be applied to mitigating the 
effects of tsunamis, and protection of people and property in 


coastal communities throughout the world. 


Mr. Wigen is completing his posting as Associate 
Director of ITIC on November 30, 1977 and is returning to 


Canada where he is continuing in tsunami programs. 


Questions, comments and expressions of interest in 
participating in the Historical Study of Tsunamis may be sent 
to ITIC, or directly to Mr. Wigen at his new address; 
Institute of Ocean Sciences; P.O. Box 6000; 9860 W. Saanich Road; 
Sidney, B.C.,; Canada; V8L 4B2. 


Sincerely, 


George Pararas-Carayannis 
Dimectorye LTic 
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HISTORICAL STUDY OF TSUNAMIS - AN OUTLINE 


This paper is intended to set forth objectives for a Historical 
Study of Tsunamis; to summarize the preparatory work carried 
out at the International Tsunami Information Center; and to 
provide a procedural outline for those participating in the 
Study. 


Introduction 


in a recent study by the author, the marigrams from the tide 
station at Tofino, British Columbia, were examined for .evidence 
of 70 known large tsunamis originating in various parts of the 
Pacific. Twenty-one of these were found to have produced 
identifiable tsunamis, and most of these had not been previously 
reported. It was recognized that many additional tsunamis 
could have reached and been recorded at Tofino, and that these 
could be uncovered by a systematic search of a large number of 
potentially tsunamigenic events. Similarly, a study of the 
marigrams from any other tidal station would yield an unknown 
number of previously unreported tsunami records. A systematic 
search through tide records of many stations and the compiling 
of standardized data would provide a foundation for tsunami 
research that would have direct application for the improvement 


of tsunami warning systems. 


With this in mind, preparatory work for a systematic and com- 
prehensive Historical Study.of.Tsunamis has been carried out at 
the International.Tsunami.Information Center, .and.is.outlined 
in this paper. The full Study can be brought..to. successful 
fulfillment with the co-operation of many researchers, each 
investigating;the tsunami;.records from.a.single tidal ..station. 
It is envisaged that each of the research studies will provide 
a body of knowledge not presently available, and the composite 
of many such studies will be a data source for ocean-wide 


research. 


Objectives 


About 100,000 people are known to have died as a result of 
tsunamis in the last 100 years, the period of time to be covered 
by this Study: ‘Most died’for lack of knowledge and preparedness. 
Researchers may recognize in the following statement of 
objectives, the potential of the Study to mitigate some of the 
disastrous effects of tsunamis, and how their own participation 
will add to the body of knowledge, assist in the development 

of regional and International Tsunami Warning Systems, and 
contribute to the protection of property and resources and the 


saving of lives. 


Here are the principal objectives, as related to each specific 
station. 

1. Identify whether the coastal area at which the station is 
located is vulnerable to destructive tsunamis, and establish 
the frequency with which tsunamis of any magnitude may be 


expected. 


2. Define which tsunami-generating regions threaten the coastal 


area; sana *whicn do not. 


3. Determine the actual travel times of tsunamis from 
generating regions, and the number of hours after arrival that 


the waves may have their maximum impact. 


4. Evaluate how accurately the gauge station records tsunamis 
affecting the adjacent coast, and determine whether its 


capability could be improved. 


Here are the principal objectives, related to the collective 


results of the Historical Study of Tsunamis. 


1. Collect and systematize as complete a record as possible of 


tsunamis, and standardize data, as a foundation for research. 


2. Identify the directions in which generated tsunamis 
propagated; find whether the direction of propagation from any 
source was consistent; and define the directions in which each 


did not propagate. 


3. Develop a body of data on actual travel times of tsunamis, 
for use in calibrating travel time charts used in warning 


systems. 


4. Provide data for calibrating numerical models of tsunamis 


in’ the “ocean. 


5. Identify earthquakes that produced tsunamis, and ones of 
Similar magnitude that apparently did not. Characteristics of 
their seismic records may be recognized that could identify the 
tsunami threat of future earthquakes at the time of their 


Occurrence. 


The collected data from the Historical Study of Tsunamis will 
be provided to the World Data Centers for Tsunamis. In this 
way any researcher will have access to it for further 


investigation. 


Preparatory Work 


The basic procedure adopted for the Study has been to compile a 
list of earthquakes whose magnitude, depth, and location would 
make them potentially tsunamigenic; to supplement these events 
with other known or suspected tsSuanmis; and to define standardiz-— 
ed procedures for data collection and compilation. Tsunami’ 
catalogues by Iida, Cox, and Pararas-Carayannis, 1967 and by 
Soloviev, 1974 and 1975, provided most of the records of past 


tsunamis, and these were supplemented by records of the Honolulu 


Observatory (now the Pacific Tsunami Warning Center), and by a 
number of papers dealing with specific regions. A paper by 

c. J. Duda, and publications of the International Seismological 
Centre and the National Earthquake Information Service were the 
primary sources of earthquake data. Regional data were received 


as well from New Zealand and from Canada. 


The preparation of the list of potentially tsunamigenic events 
required a number of arbitrary judgements, so the procedures for 


selection are outlined below. 


Arbitrarily the list commences in 1883, the year of the Krakatoa 
explosion and tsunami. For the first 14 years, 1883-1896, 
adequate earthquake records do not appear to be available, and 


only 18 events were selected from the tsunami catalogues. 


For the period 1897-1964, the list of earthquakes compiled by 
S. J. Duda was recommended by seismologists as being the most 
reliable. This list included all earthquakes of magnitude 

7.0 and larger, about 1300 in all for the 68 years. From these 
were deleted earthquakes that appeared to béentootfartinlandste 
be tsunamigenic, and those with a focal depth of greater than 
100 km. Events from tsunami catalogues were added, resulting in 
about 1020 events for the 68 years. In setting criteria to 
keep the Study to a manageable size and delete earthquakes most 
unlikely to be tsunamigenic, a few actual tsunamis will have 
been missed. In four cases the tsunami catalogues restored 
events that had been deleted from the earthquake list because 
of focal depth. 


From 1965 through 1974 the semiannual list of large earthquakes 
published by the International Seismological Centre (ISC) was 

used. Each edition includes a list of major earthquakes, magnitude 
5.5 and over. The ISC magnitude is given, plus magnitudes 


established by other sources for the same event. Typically 


there is a disparity of .5 to 1.0 in the magnitudes, with ISC 
and United States Coast and Geodetic Survey (USCGS) 1965-1970, 
or National Earthquake Information Service (NEIS) 1971-1974 
being low, but in close agreement, and others being relatively 
high. By comparison with events in the tsunami catalogues it 
appeared appropriate to select earthquakes with an ISC or NEIS 
magnitude of 6.0 or larger, and about 400 events were included 


for this 10 year period. 


For 1975 and 1976 the principal source of information was the 
record of earthquakes investigated by Honolulu Observatory, and 
50 events were included. For all of the above periods the NEIS 
catalogue of earthquakes was a valuable corroborative data 
source, particularly when times and positions from other records 


were in disagreement. 


The list of events has been prepared in two forms, a 
Chronological List and an Area List. Examples appear as Tables 
1 and 2. The Chronological List defines the events, in time 
sequence. The Area List provides a form for tabulating standard 
information about any tsunami from these events, as recorded at 


a particular tide gauge station. 


In the Chronological List, the following abbreviations are used 


to designate principal data source for each event: 


TC Preliminary Catalogue of Tsunamis in the Pacific 
NG Science in New Guinea 4(1) 1976 

DW 4S J,<Duda List 

NZ Communication from New Zealand 

CA Communication from Canada 

SC International Seismological Centre 


HO Honolulu Observatory 
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The following numbers are used to designate which area the 


events have been assigned to in the Area List: 


01 Chile-Peru 10 Philippine Trench 

02 Caribbean 11 S$. China, Sulu, \Celebes Seas 

03 Ecuador-Mexico LZ Java Trench - Banda Sea 

04 Baja, California- 13 Bismarck Arch.-New Hebrides 
Alaska Panhandle 14 Tasman Sea 


05 Gulf of Alaska-Aleutians us) Tonga-Kermadec 


06 Kamchatka-Kuril Islands 16 Hawaii 

07 Mariana-Japan Trench nat Atlantic 

08 Sea of Japan 18 Mediterranean 
09 Ryukyu Trench 1 Indian Ocean 


The Chronological and the Area Lists were revised and corrected 
until August 19, 1977, and were then produced by computer 
printout with that date entered. Rather than continuing to 
make revisions, additional events warranting examination will 


be incorporated into a supplementary to par Ob aS cS: 
Procedural Outline 


A copy of the Chronological List and the Area Pist*wisl.ly normaliy 
accompany this outline paper. If not, a copy may be requested 
from the International Tsunami Information Center, or from the 
author. In the event that an additional tidal station is being 
studied, please request a copy of the Area list, or. both ,lLists 
if so required, rather that produce a duplicate. Only in this 


way will ITIC be able to co-ordinate the Study. 


A participating researcher may choose to produce a technical 
paper presenting the standardized tsunami data, with supporting 
documentation about the tidal characteristics of the station 
being studied. In such a case, an analysis of the tstnaMmis e- 


corded at the station could be subsequently 


published. Alternately, the data and whatever analysis the 
researcher wishes to undertake could be the subject of a single 


paper. 


Publication would be the prerogative of the author, but it 
would be understood that the paper containing the technical 
data could be published as well by the International Tsunami 
Information Center as one of a report series. If any of the 
tsunamis that occurred in the vicinity of the station caused 
flooding or damage, descriptive information about their effects 
would be a useful part of the paper. First hand accounts from 
people who have seen and experienced the tsunamis, newspaper 
reports and photographs of damaged areas, and records from 
surveys that defined the limits of inundation would all 


contribute to the value of the paper. 


Principal tidal values for the station should be an integral part 
of the paper, and the maximum crests of damaging tsunamis should 
be related to the tidal elevations. The agency operating the 
tidal station may be able to supply the tidal values, the most 


useful of them being: 


Bench mark and datum reference, to which tidal eleva- 
tions are referred. 

Mean sea level, present value, and values throughout 
the period of gauge operation. 

High and low waters, for mean tide and for large tide. 
Extreme high and low waters that have been recorded, 
other than during tsunamis. 

Harmonic constants for tidal predictions, and the 


analysis period used in calculating them. 


Characteristics of the gauge station itself, both present and 
throughout its history, will be needed to fully understand 


tsunamigrams from the station. Braddock and others have shown 
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that for float operated tide gauges, stilling well intakes 
may restrict the tsunami movements inside the wells. Mechanical 
performance of the instruments may also modify the recording 


of the waves. 


Coastal features and water depths at the gauge site and on the 
approaches from the ocean are essential features in understanding 
the tsunami response. An inlet or harbour may amplify certain 
tsunami frequencies, or a lagoon with restricted access may 
diminish the tsunami at the gauge site. The gauge may be open 

to tsunamis approaching from some directions, and shadowed by 
coastal features and islands from others. Inclusion of portions 
of selected charts showing the gauge location and approaches 

will therefore be essential to the technical portion of the 


paper. 


For extraction of tsunami data, the Chronological List provides 
a quick reference to the marigrams needing to be studied, and 


the Area List, a form for the entering of standardized data. 


In using the Area List, tsunami travel time charts may be used 
to calculate the number of hours for the waves to reach the 
gauge station from each generating area. A first approximation 
of estimated arrival, in Universal Time, can be entered in 


Column 1l. 


For locations other than the Pacific Ocean, it may be necessary 
to calculate or prepare a map of travel times, working outward 
from the gauge station, using the long wave travel formula 

v =Vgh. Table 3 gives selected travel times, in nautical miles 
per hour, for selected depths in meters and in fathoms; and 
from these a travel time scale can be prepared, appropriate to 
the hydrographic chart being used. For extension of this 
tabulation, depths may be multiplied or divided by a factor 

- of 100, and velocities by a factor of 10. | 
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Tsunami Speeds Tsunami Speeds 
Depth Nautical Miles * Depth Nautical Miles 
Fathoms Per Hour Meters Per Hour 
5000 582 10000 608 
4000 520 8000 544 
3000 451 6000 471 
2000 368 4000 385 
1500 383 3000 333 
1000 260 2000 7 P 
750 225 1500 236 
500 184 1000 192 
300 142 600 149 
200 116 400 22 
100 82 200 86 


Table 3. Tsunami Speeds 


If the commencement of a tsunami can be identified, its time 


of arrival is shown in column 2, to the nearest minute. 


The first motion, column 3, is the initial rise or fall given in 
centimeters; 10R for example would indicate an initial rise of 
10 centimeters. The second motion, the following fall or rise, 
is given in column 4. All tsunami wave heights are given with 
the contribution of the tide removed. This is done by measuring 
each trough or crest as the maximum displacement from an assumed 


tide that could have occurred had there been no tsunami. 


The maximum wave, its time of arrival or commencement, and its 
height from crest to trough, or trough to crest, are given in 
column 5. When more than one wave has the same maximum height 
the time of the last one is listed. This value serves as an 
indicator of the amount of time after the arrival of a tsunami 
at the station that it may provide its greatest impact or 


threat. 


*On a chart, 60 nautical miles = tM latitude 


1 bp! 


The tsunami period in column 6 is the average time interval for 


a series of crests. 


Short comments in column 7 WielitypLeaLly bes 


NO RECORD if there appears to be no marigram. 

NO ACCESS if the researcher cannot obtain a particular 
marigram. 

UNCHECKED if a search for a tsunami or group of 


tsunamis is unwarranted. 

UNCLEAR if evidence of a tsunami is sufficiently 
doubtful that some columns must be left 
blank. 

GAP or GAPS if there are one or several significant 
breaks in the analogue trace at the time 


of the tsunami. 


It should be noted that in previous extractions of tsunami data, 
the contribution of normal tide to the rise or fall of waves 

has almost never been removed. Values arrived at in the Study 
will therefore seldom be identical to those that have previously 
been determined or published. Making this tidal correction is 
essential for some applications of the Historical Study of 
Tsunamis. The procedure for removal of tide is shown in 


Figure l. 


The solid line represents the recorded water level, with the 
tsunami commencing at point A. The dashed line is a smoothed 
curve representing the tide that could have occurred had their 
been no tsunami. The smoothed curve is a by-eye interpolation 
that places about equal areas of the actual tsunami trace ‘above 
and below the curve. It follows the form indicated by the 

normal tide in the days immediately preceding the tsunami. 
Effectively it combines the predicted tide, plus meteorological 
contributions with periods significantly longer than the dominant 


tsunami periods. 
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Tsunami Speeds Tsunami Speeds 
Depth Nautical Miles * Depth Nautical Miles 
Fathoms Per Hour Meters Per Hour 
5000 582 10000 608 
4000 520 8000 544 
3000 451 6000 471 
2000 368 4000 33.5 
1500 349 3000 343 
1000 260 2000 pA oP) 
750 229 1500 256 
500 184 1000 152 
300 142 600 149 
200 116 400 122 
100 82 200 86 


Table 3. Tsunami Speeds 


If the commencement of a tsunami can be identified, its time 


of arrival is shown in column 2, to the nearest minute. 


Thelficstemotion;, codunne 374 is4the.initiaal.rise, or.fall.given in 
centimeters; 10R for example would indicate an initial rise of 
10 centimeters: The:second motion;Jthe., following. fall or,rise, 
is given in column 4. All tsunami wave heights are given with 
the contribution of the tide removed. This is done by measuring 
each trough or crest as the maximum displacement from an assumed 


tide that could have occurred had there been no tsunami. 


The maximum wave, its time of arrival or commencement, and its 
height from crest to! trough ,- ortrough’torxcerest)) areygiven an 
column 5. When more than one wave has the same maximum height 
the time of the’ bast ‘one "2S’4Listed."o This wvaluemservesi-asican 
indicator of the amount of time after the arrival of a tsunami 
at the station that it may provide its greatest impact or 


threat. 


*On a chart, 60 nautical miles = ea latitude 


it. 


The tsunami period in column 6 is the average time interval for 


a series of crests. 


Short comments in column 7 will typically be: 


NO RECORD if there appears to be no marigram. 

NO ACCESS if the researcher cannot obtain a particular 
mMarigram. 

UNCHECKED if a search for a tsunami or group of 


tsunamis is unwarranted. 

UNCLEAR if evidence of a tsunami is sufficiently 
doubtful that some columns must be left 
blank. 

GAP or GAPS if there are one or several significant 
breaks in the analogue trace at the time 


of the tsunami. 


It should be noted that in previous extractions of tsunami data, 
the contribution of normal tide to the rise or fall of waves 

has almost never been removed. Values arrived at in the Study 
will therefore seldom be identical to those that have previously 
been determined or published. Making this tidal correction is 
essential for some applications of the Historical Study of 
Tsunamis. The procedure for removal of tide is shown in 


Figure l. 


The solid line represents the recorded water level, with the 
tsunami commencing at point A. The dashed line is a smoothed 
curve representing the tide that could have occurred had their 
been no tsunami. The smoothed curve is a by-eye interpolation 
that places about equal areas of the actual tsunami trace above 
and below the curve. It follows the form indicated by the 

normal tide in the days immediately preceding the tsunami. 
Effectively it combines the predicted tide, plus meteorological 
contributions with periods significantly longer than the dominant 


tsunami periods. 
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In the example shown, this initial motion is a rise measured by 
V-B (not V-A). The second motion is the fall given by (V-B) + 
(C-X). The maximum wave is the fall (Y-D) + (E-Z), the greatest 
sum of two consecutive displacements from the tide curve. This 
is so even though the preceding rise, with tide included, had 

a greater range. The time of arrival of the maximum wave is 
the time of point Y. If a tsunami record has several maximum 


waves of equal height, the time listed is the time of the latest 


one. 


TIME (HOURS) 


Figure 1. Marigram with tsunami. 


Data from the individual studies will be computerized for ITIC 
and the World Data Centres, to facilitate tsunami research. A 
researcher in the Study may submit data on the Area List, 
original or copy, for keypunching by ITIC. Since number styles 
vary, keypunching will be facilitated if each person filling in 
datavenbers™the mumbers?0' 1s 273: 4 S"6*"e- 9 “across tthe top ‘of 4 


page in his own handwriting. 


For researchers producing data from the Historical Study on 


80-column computer cards the following is the standard format: 
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(see below) 


Columns Header Card 
1-31 HISTORICAL STUDY OF TSUNAMIS AT 
32 Blank 
33-64 Place name 
65 Blank 
66-69 Initials or designation of researcher 
70 Blank 
71-80 Ten digit INST Reference Number of tidal station 


Data Cards, for Information Compiled on Area List 


INST Reference Number 

Blank 

Initials or designator of researcher 
Blank 

Area of origin 

Blank 


Year, month, day, hour, of event, exactly as shown on 


Area List. 
Blank 


Day Of actual arrival, if diftferent«trom Colom 


26 & 27, or otherwise leave blank. 
Blank 

Hour and minute of arrival 

Blank 


First motion, in centimeters, maximum of four digits, 


followed by R (rise) or F (fall) 
Blank 

Second motion (as above) 

Blank 

Date of commencement of maximum wave, 
Ja ero Oe) 

Blank 


if different from 


id 


56-59 Hour and minute of commencement of maximum wave 
60 Blank 

61-65 Maximum wave height, 4 digits plus R or F 
66 Blank 

67-69 Mean period crest-crest, in minutes 
70 Blank 

71-80 Comments 


The INST Reference defines the location of the tide gauge by 
a 10-digit number. The first digit defines in which of four 
earth sectors the station is located; the next four designate 
the latitude, in degrees and minutes, with fraction of a 
minute deleted; the last five, similarly the longitude. The 


digits for sector designation are as follows: 


brgre sl Northern and eastern hemispheres 
2 Northern and western hemispheres 
3 Southern and western hemispheres 
4 Southern and eastern hemispheres 


As an example, the Honolulu tide gauge, Lat. 219r Len3 oy 
Long. 157° 52.04W will be disignated 2/2118/15752. The / may 
be used in printout for easier reading, but not in computer 


storage. 


Researchers are encouraged to write the author for clarification 
of any doubtful point, and to offer suggestions relating to any 
Bepect of the Study. It is expected that research projects in 
the Study will be proceeding concurrently, and an interchange 

of ideas among participants will increase the overall effective- 


ness of the Historical Study of Tsunamis. 


Conclusion 


The potential for loss of life and damage to property has 


multiplied since March 1964, the time of the last disastrous 
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ocean-wide tsunami. More people now live and work in threatened 
coastal areas. New types of industrial facilities, superports, 
atomic power plants, and oil drilling and loading installations 


are sited in vulnerable locations. 


At the same time, the possibilities for improved warning systems 
and tsunami preparedness have also been enhanced. Crystal 
pressure-actuated tide sensors are now rugged enough to be 
deployed on exposed coasts, and are not dependent on daily 
attention. Electronic techniques for data storage and manip- 
ulation at remote sites, and the facilities of satellite 
communication permit vital tsunami data to be brought rapidly 
and automatically to the warning centers. Protection and 
preparedness can be increased in the Pacific, and extended to 
tsunami threatened coasts in every ocean. Bringing together 

a systematic and comprehensive body of knowledge, through the 
Historical Study of Tsunamis, can provide a foundation for the 


research needed to make optimum use of the new technology. 
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